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FAMOUS LIGHTHOUSES OF AMERICA 


Barvecar Licnvis located on Island Beach at the south side of the entrance 


to Barnegat Inlet, New Jersey. For more thana century its beacon has been a 


familiar course-marker to all craft traveling the steamer lanes off the Jersey 


coast. The first lighthouse. built in 1835, was leveled by a pounding Atlantic. 


The present tower, 161 feet high and made of brick. was completed in 1858, 
900 feet south of the original structure. The tower itself is now owned by the 
State of New Jersey but the light is maintained by the L. S. Coast Guard, 


Lighting Ways to Progress and steady growth in the field 
of electrochemicals is the Niagara Alkali Company—a pioneer in the NIAGARA 
development, production and use of these important products. ALKALI 
Rely on Niagara for uniformly high quality in Nialk" Liquid Chlorine, 
mie sate Potash, Nialk Carbonate of Potash, Nialk Paradichloro- COMPANY 
benzene, N alk Caustic Soda, Nialk TRICHLORethylene, Niagathal " 60 East 42nd Street 


(Tetrachiloro Phthalic Anhydride). New York 17, N.Y. 
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record of Admiral Arleigh A. 


of Naval Operations, whose 


ar ointment was iii med August 17, 1955, has 
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ARLEIGH A. BURKE 
CHIEF 


OF NAVAL OPERATIONS 


the Navy is to be the host service, provides a fitting 
occasion for printing Admiral Burke’s picture. For 
A.F.C.A. it is especially interesting to learn that 
Admiral Burke did graduate work in chemistry ® 
the University of Michigan and holds the degree © 
M.S. in engineering from that institution. He 1s 4 
member of the American Chemical Society, Ame! 
can Institute of Chemical Engineers, and Iota Alpha, 
honorary fraternity for chemical engineers. 
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AND STAFF 


Official U. S. Navy Photographs 
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Capr. Francis E. BaRDWELI 
Commanding Officer 
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Cor. ARTHUR M. ERSHEER 
Executive Officer 
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U.S.S. Antietam 


Cor. J. M. ARBUCKLE 
Operations Officer 


A.F.C. Als 
HOSTS ON 
JUNE 15 
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Cor, WALTER MeGuire 
Vavigator 


o 

Cpr, LEONARD J. REINTJES 
Air Officer 
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Cor. Ricuarp P. JERRREY 
Supply Officer 


Lr. Cor. ALBERT J. POPE 
Isst. Air Officer & Public 
Information Officer 
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SPEAKERS’ LIST NOW ARRANGED 
A.F.C. A. MEETING-JUNE 14-15 


EN OF OUTSTANDING achievement and reputation in 
M science, industry, or education, all actively concerned 
vith technological problems confronting the government 
today, are on A.F.C.A.’s program for the eleventh annual 
neeting of the Association to be held in Boston and vicin- 
ty on June 14 and 15. 

This phase of the two-day session matches in import- 
nee and interest the series of events, unusual for civilian 

isitors, scheduled by the Navy as the host service for 
the Association's gathe ‘ring this year. These events include 
a day at sea sient the aircraft carrier, USS Antietam. 
luring antisubmarine training operations. 

Not only have invitations for the speakers’ list already 
been extended but firm acceptances have now been re- 
ceived by C hairman Harry A. Wansker of the New Eng- 
land C hapte rs General Committee on Arrangements fo1 
the meeting. Mr. Wansker is also vice president (Meet- 
ings) of the National Association 


Dr. Furnas for the Banquet 


For the annual banquet to be held at the Hotel Somer- 
set, Boston, on the night of June 15, the guest speaker 
will be The Hon. Clifford C. Furnas, Assistant Secretary 
of Defense (Research & Development), chemical scien- 
tist and engineer, long associated with aeronautics and 
guided missiles research. Dr. Furnas is currently on leave 
of absence as Chancellor of the University of B uffalo. The 
title of his address has not yet been announced but it 
s assumed that it will deal in broad brush at least with 
one or more phases of the defense research program. 

At the general session of the Association at the Hotel 
Somerset on the morning of June 14, following the closed 
meeting of the Board of Directors, there will be a talk 
by Dr. Per K. Frolich, Chief Scientist of the Chemical 
Corps. His subject is entitled, “The New Mission and 
he Reorganization of the Chemical Corps.” Dr. Frolich, 
lormerly a vice president of Merck & Co.,. is one of the 
Director s-at-Large of A.F.C.A. The Chemical Corps has 
ecently been unde ‘rgoing some organizational changes 
following a study on the subject by an ad hoc committee 
leaded by Mr. Otto N. Miller. vice president of the Stand- 


ard Oil Company of California, which was appointed by 
Maj. Gen. W. M. Creasy, Chief Chemical Officer 
Preceding the gene ral session the Board of Directors 
will hold their annual meeting in the Princess Room of 
the Hotel. Especial interest attaches to that meeting since 
it will include the election of officers for the forthcoming 
year, including a new president since Admiral Prime will 
have completed two terms in that office. The election 
results will be announced at the general session. 


Afternoon Session to be at MLLT. 


On the afternoon of June 14 a program of addresses 
will be held at the Kresge Auditorium of the Massa- 
chusetts Institute of Technology, in Cambridge, where 
Dr. James R. Killian, Jr., the president, will welcome the 
A.F.C.A. members and their guests to the Institute. Mr. 
Albert E. Forster, president of the Hercules Powder 
Company of Wilmington, Del., will be the presiding 
officer for the afternoon session. 

Dr. John von Neuman, noted mathematician, chemical 
and atomic scientist, a member of the United States 
Atomic Commission, will present a paper at this session 
on “Some Modern Concepts of Scientific Bases of Wea- 
pons Systems.” 

Another presentation at this time which promises to 
be of much timely interest will be a paper by Dr. Joseph 
Kaplan, chairman of the United States Committee for 
the International Geophysical Year. Dr. Kaplan will de- 
scribe this unprecendented program of cooperative 
scientific endeavor involving some 40 nations which is to 
begin during the summer of 1957. It is expected that 
his presentation will include some discussion of the much 
publicized project for an artificial satellite to revolve 
in outer space about the earth. While the IGY is non- 
military in its purpose and scope, the Arrangements 
Committee considers that its great posse importance 
and the broad interests of A.F.C.A. in science make the 
IGY a very fitting subject for the meeting. 

_ Also listed for this session is a talk 1 by Captain Francis 

Bardwell, commanding officer of the USS Antietam. 
This will be by way of welcome and advance briefing for 

(Continued on page 7) 


MEETING 
CHAIRMAN 


ay Photo Service, Inc 


Harry A. Wansker, chairman of the New England Chapter’s General Com- 
mittee on Arrangements for the A.F.C.A. annual meeting in Boston on June 
A 14-15, was born November 23, 1893 ; 
his parents moved to Newton, Massachusetts, where Mr. Wansker grew up. 
After graduation from the Newton High School in 1913, he attended M.LT., 
degree in civil engineering there in 1917. Following a 
period (1917-21) of service in the Navy he established himself as a consult- 
ing management engineer. Since 1943 Mr. Wansker has been with the United- 
Carr Fastener Corporation, with headquarters in 
rector of Government 
A.F.C.A and chairman of the Meetings Committee in 1953. 


and received a BS. 


Mr. Wansker is a member of various national defense organizations in 
addition to A.F.C.A., and is a member of the University Club of Washington, 
D.C., and the M.I.T. Faculty Club of Boston. His home is at Newtonville, Mass. 


New York City. While still an infant 


Cambridge, Mass., as Di- 
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A..F. CLA. 


THE HON. CLIFFORD FURNAS 
Issistant Secretary of Defense (R&D) 


Born Sheridan, Ind., 1900; B.S. Purdue, °22; Ph.D., Michigan, ’26; Olympic Game: 
Antwerp, competed in the 5,000 Metres, 1920; athletic coach, math teacher: resear 
chemist, U. S. Steel Corp. 1924-25; physical chemist, Bur. of Mines, 1926-31; ass 
prof., chem. engr. Yale; lecturer, Columbia: with N.D.R.C. during World War II; d 
Cornell Aeronautical Lab., 1946-55: Chancellor, Univ. of Buffalo, 1955 (on leave t 
Feb. 1, 1957); mem. A.L.C.E., A.C.S., Newcomen Society, Sigma Xi, Tau Beta Pi, P} 
Lambda Upsilon and Theta Chi; fellow, American Assoc. for the Advancement | 
Science and the Inst. of Aeronautical Science. Author, “The Next Hundred Years 
Book-of-the-Month selection; editor of the 1942 edition of Roger’s Manual of Indus 
trial Chemistry and the 1948 Indus. Research Inst. monograph on Indus. Research—|! 
Organization and Management, author of about 100 technical papers. 


DR. PER K. FROLICH 


Chief Scientist. Chemical Corps 


Born Kistiansand, Norway, 1899; naturalized 1929; student and teacher, Norway 
Inst. of Technology; graduate student Mass. Inst. of Tech., followed by appt. as assoc. 
prof. of chem. engr. there in 1927; Standard Oil Development Co., 1929; World War II, 
N.D.R.C. and as con., Office of Rubber Reserve: Merck & Co., 1946, became vice pres. 
for scientific activities; Director-at-Large, A.F.C.A. since 1949; joined Chemical 
Corps in December 1954; honorary doctoral degrees, Rutgers and Lehigh Universities; 
past president, American Chemical Society; member, American Institute of Chemical 
Engineers and various other organizations. Author about 60 tech. papers; holds about 
75 pats. issued or pending, chiefly in fd. of hydrocarb. proc.; Grasselli Medal 1930; 
visiting comm., Dept of Biology, M.I.T., 1949-date; Adv. Council, Dept. of Chem. 
Engrg.. Princeton, 1948-date: Chem. Adv. Comm., Rutgers, 1940-date. 


MR. ALBERT E. FORSTER 


President. Hercules Powder Co.. Wilmington, Del. 


Born Cuernavaca, Mexico, 1901, where his father, a railroad engineering executive, anc 
mother were residing temporarily; educated, San Francisco schools; B.A. in geology 


' degree in mining engineering, Stanford Univ.: tech. service man, Hercules, 5a 
Francisco, 1925; in Brazil 1930-34 with subsdry. of Amer. and Foreign Power Corp 
returned Hercules Explosive Dept., Wilmington, "34; subsequent appts.; asst superin- 
tendent, Explosives Dept. plant, Carthage, Mo.: asst. mgr., Birmingham, Ala.., sales 
office; mgr., Naval Stores Dept.: Bd. of dir., 1940; v-pres., 1951; pres. and chmn. © 
exec. comm., April 29, 1953; mem., Amer. Inst. of Mining and Metallurgical Engineers 
dir., Mfg. Chemists Assn., mem., Nat'l Comm. on Boys and Girls Clubs, directing 4-H 
activities; mem., exec. bd., Delmarva Council, Boy Scouts of America: di United 
= Community Fund of Northern Delaware. 
J Willard Stewart, Inc 
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Born Tapoicza, Hungary, 1902; naturalized 1920; B.S. chem., 1924, M.A., 1926, Ph.D.., 
Hopkins Univ.; Nat'l. Research fellow in physics, Princeton, 1927-28; 
worked there under Dr. Karl T. Compton and published several papers on active 


1927, Johns 


hydrogen and nitrogen and excitation of the green auroral line which formed the 
oundation of much of his subsequent work on upper atmospheric spectra; asst 
prof. of physics, U.C.L.A., 1928: prof. since 1940: chief, Operations Anal. Sec., Second 
Air Force (on leave from U.C.L.A.) 1943-45; later with Air Weather Serv.; Ex, Civil 


DR. JOSEPH KAPLAN 


Chairman. U.S, National Committee for the 1.G.Y. 


Serv. Award, 1947; Air Force Scientific Advisory Bd. mem 


nem, Amer. Astronomical Soc., Amer. Meteorological Soc. 
Sciences: mem. Gov. of California’s Special Tech. Comm. on Air Pollution: v-pres., 
International Assoc. of Geomagnetism and Aeronomy and chmn. of that Assn.’s Comm 


on the High Atmosphere. 


fel., Amer. Physical Soc.: 
and Inst. of Aeronautical 


DR. JOHN von NEUMAN 


United States Atomic Energy Commissioner 


Born Budapest, Hungary, 1903; naturalized 1937; Univ. of Berlin, 21-23; Engr. of 
Chem., Federal Inst. of Tech., Zurich, Switzerland, 1925; Ph.D., Univ. of Budapest, 
1926; Hon. D.Sc., Princeton, Pennsylvania, Harvard, Case Institute, Maryland, Colum- 
bia, Univ. of Istanbul, Inst. of Polytechnics, Munich: 1926-29, asst. prof., Univ. of 


99 


Berlin; 1929-30, asst. prof., Univ. of Hamburg: 1930-33, visiting lecturer and prof., 
Princeton; 1933-date, prof. math., Inst. for Advanced Study, Princeton; 1945-55, dir., 
Electronics Computer Proj., Inst., for Adv. Study, Princeton; 1955-date, A.E.C. Com- 
missioner; mem. and con. many Dept. of Defense and AEC agencies, 1940-date; 
mem. Nati’l Acad. of Sciences and others: Bocher Prize, Amer. Math. Soc., 1937; Medal 
of Merit (Presidential award), Distin., Civ. Serv. Award, U. S. Navy, 1947; author 
“Mathematical Foundation of Quantum Mechanics,” and about 100 technical papers. 


A.F.C.A. 


MEETING 


(Continued from page 9) 


the program aboard the aircraft carrer, scheduled for the 
following day with a cruise off Quonset Point, R. I. 
Captain Bardwell’s appearance will depend on whether 


his ship reaches port on June 14 in time for him to attend 


tr 


he meeting in Boston. 


Navy's Program at Quonset. 


The Navy's part of the program will cover most of the 
daylight hours of June 15. Male members of A.F.C.A. not 
to exceed 300, and 160 boys of age 14 or more who are 
sponsored by members, will proceed by bus to the U. S. 
Naval Air Station at Quonset Point, R. I. leaving the 
hotel in Boston at 6:00 a.m. sharp. Buses will start loading 


at 5:45 am 


Antietam 


lour dest) 


plan is tl 
a “fathe) 
as the VE 


The adult members will board the carrier 
ind the bovs will be distributed aboard the 
vers to participate in the day’s exercises. The 

to make the A.F.C.A. day with the Navy 
d son” affair. A light breakfast will be served 


ls pet underwav. On the Antietam a tour of 


inspection of the ship in small groups, displays of equip- 
ment, and briefing on operations will be followed by 
lunch in the General Mess. In the afternoon a program in 
antisubmarine training operations involving use of 
carrier-borne aircraft, gun fire, and depth charges will 
be carried out, using towed targets simulating hostile 
submarines. This part of the program will also be marked 
by a demonstration of precision formation flying by the 
Navy's famous exhibition team, known as the “Blue 
Angels.” 

The USS Antietam, the world’s first aircraft carrier to 
be provided with an angled or canted flight deck, was 
commissioned on January 28, 1945. This great vessel, the 
second one to be named for the battle of Antietam in 
the Civil War, was prevented by time required for fitting 
out, trials, and crew training, from seeing action against 
Japan in World War II. However, after being placed in 
inactive reserve in 1949, the vessel was returned to active 
service from the “Mothball Fleet” in 1951 and was em- 
ployed extensively in the Korean conflict. The Antietam’s 
aircraft dropped approximately 5,000 tons of bombs on 
the enemy in those operations 
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Ladies’ Program 


A great deal of time and effort by the Arrangements 
Committee have been given to preparation of the special 
program for wives and daughters of A.F.C.A. members 
attending the meeting. 

On Thursday, June 14, there will be a special program 
limited to 100 women. (Enrollments will be made in 
order received.) This will be a day’s bus trip to places 
of historic interest in and about Boston. A special charge 
of $5.00 per person making the tour will be collected 
aboard the buses. The trip will feature the House of 
Seven Gables at Salem, famed by Hawthorne's novel of 
that title. Luncheon will be at the Corinthian Yacht Club, 
Marblehead, Mass., and in the afternoon the group will 
visit Gloucester and Wellesley for a visit to the Babson 
Institute of Business Administration. Among noteworthy 
features of interest there is the Babson world globe 28 
feet in diameter, an engineering marvel which took two 
years to construct. Mrs. Edward B. Hinckley, wife of the 
president of the Institute, will entertain the visiting 
women at tea at her home. 

On June 15, the ladies will have an opportunity to 
spend the day at the Quonset Point Naval Air Station. 
They will proceed from the hotel in Boston by bus, leav- 
ing promptly at 9:30 A.M., and will arrive at the Air 
Station in time to see some of the installations there 
before dinner which will be served at noon in the General 
Mess. Among points of interest to be visited at this time 
is the Chapel, which is provided with a revolving altar. 

A very full program of interesting events has been ar- 
ranged for the afternoon. This includes a visit to the 
Operations building, the weather station, and the control 
tower where the ladies will be shown the various steps 
taken by pilots before take off. There will also be a tour 
of the Fleet Airborne Electronics Training Unit, to in- 
clude a demonstration showing how pilots fly by instru- 
ments and also of how pilots counteract hurricane force 
winds, broken wings and meet other emergencies. There 
will also be a showing of the use of survival equipment for 
forced landings. If feasible at the time there will be a 
tour of ship. The “Blue Angels” flying show will com- 
plete the day’s program. It is suggested that the women 
attending the Quonset program wear slacks and com- 
fortable walking shoes. 

For convenience of members the program in time-table 
form is presented below. 


TIME TABLE FOR THE MEETING 
Thursday, June 14 
8:00 AM Registration: Hotel Somerset 


Morning Session: 


9:00 AM-12:30 PM Princess Room, Hotel Somerset. 


9:00 AM Board of Directors Meeting (closed). 
Princess Room (air conditioned) 
Rear Admiral N. S. Prime, U.S.N. 
(Ret.), presiding. 

11:00 AM General Meeting — Princess Room 


Announcements; Awards; Address by 
Dr. Per K. Frolich, Chief Scientist, 
Chemical Corps, on Reorganization 
of the Corps. 


Afternoon Session: 


1:30 PM Buses leave hotel for Kresge Audito- 
rium, Massachusetts Institute of 
Technology, Cambridge, where the 
afternoon session will be held. 


2:00 PM 
to president of M.LT, 


Welcome by Dr. James R. Killian. | 
4:30 PM Comments by Mr. Albert E. Forss; 
president of Hercules Powder ¢ 
Wilmington, Del., presiding officer; 
the meeting. 


Paper—“Rocket and Satellite Exp] 
ration of the Outer 4 
mosphere’—by Dr. Jos 
Kaplan, Chairman, U. §. N 
tional Committee for 
I.G.Y., National Academy 
Sciences, Washington, D. ¢ 


Paper—‘Some Modern Concepts , 
Scientific Bases of Weapor 
Systems”—By Dr. John y 
Neuman, U.S. Atomic Energy 
Commissioner. 


Welcome and advance briefing 
June 15 program by Captain Franc; 
E. Bardwell, Commanding Office 
USS Antietam. 


(Following this session members have the following choic 
(1) Immediate return to the hotel, or (2) Visit to M.I.T. Labo. | 
ratories, or (3) Visit to Babson Institute of Business Adminis- | 
tration before returning to the hotel. 


Friday. June 15 
Morning and Afternoon: 


Program by U. S. Navy at sea off Quonset Point Naval Ai 
Station, Quonset Point, R.I., consisting of regularly scheduled 
antisubmarine defense training activities involving gunfire 
use of depth charges, and smoke screening by destroyers, an 
also naval aircreft operations. Cameras will be allowed. 


5:45 AM Buses load at Hotel Somerset for 
Quonset Point. (This program is 
limited to 300 male members 0! 
A.F.C.A. and 160 boys, sponsored bj 
members, and registered in advance 
8:00 AM Embarkation: Adult visitors boar 
the USS Antietam, aircraft carrier 
hoys (age 14 and above) board th 
four destroyers to participate in th 
exercises. Light breakfast provided | 
aboard ship; vessels get underway 


9: 00-10:00 AM Tour of ship in small groups. 


10: 00-11:00 AM Destroyer operations—Gunfire, dept! 
charges, smoke screening. 


11:00-12:30 AM Lunch—General Mess 


1:00- 4:00 PM Fleet Operations — Launching fron 
carrier of both propeller-type and jet 
aircraft: rocket and dive bombing at- 
tacks on towed spar target; simulate’ 
air attack on carrier (Navy jet fight- 
ers operating from Quonset.) 
Recovery of aircraft previous]) 
launched from the carrier. 

Static display of Navy protective gea! 
“Blue Angels’—precision formation 
flying program by famous nave 
flight demonstration team operatins 
from Quonset. 

4:00- 5:30 PM Debarkation at Quonset Point, em- 
bussing and return to Hotel Somerset 


(In case of inclement weather a full day's program ° 
interesting displays and demonstrations aboard the airera’ 
carrier in port has been arranged for.) 
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CHEMICALS 


soda ash 

caustic soda 

chlorine 

chlorinated methanes 
bicarbonate of soda 
sodium silicates 
calcium carbonates 
chromates 
specialized chemicals 
organic chemicals 


plastics 


agricultural chemicals 


For information on any of these 
products or for technical help in 
using them, call the Diamond 
Sales Office in Atlanta, Chicago, 
Cincinnati, Cleveland, Houston, 
Memphis, New York, Philadelphia, 
Pittsburgh or St. Louis. Or write 
to DramMonp ALKALI COMPANY, 
300 Union Commerce Building, 
Cleveland 14, Ohio. 


Diamond 
Chemicals 
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6:30- 7:00 PM 


7:30 PM 


8:45 AM 


12:00- 1:00 PM 


1:30 PM 


3:00- 4:30 PM 


9:30 AM 


11:30 AM 


12:00 Noon 


1:00- 4:15 PM 


A.F.C.A. president’s reception and 
cocktail party—Hotel Somerset. 


Banquet, Hotel Somerset 
Program: 


National Anthem—Color Guard 
Music 


Invocation—Dr. Edward B. Hinck- 
ley, president of the Babson In- 
stitute 


Introduction of special guests — 
Meeting Chairman Harry A. 
Wansker 


Introduction by A.F.C.A. president, 
Rear Admiral N. S. Prime, USN 
(Ret.) of the banquet speaker, 
Hon, Clifford C. Furnas, Assistant 
Secretary of Defense (Research 
and Development). 


Introduction by President Prime of 
the president-elect for the ensu- 
ing year. 


LADIES’ PROGRAM 


Thursday, June 14 


Buses load at Hotel Somerset for tour 
of historic Salem, Gloucester, Marble- 
head, etc., including visit to House of 
Seven Gables, Salem. 


Luncheon at the Corinthian Yacht 
Club, Marblehead, Mass. 


Buses leave for Gloucester and Wel- 
lesley, Mass. 


Tea as guests of Mrs. Edward B. 
Hinckley, wife of Dr. Hinckley, 
president of the Babson Institute of 
Business Administration, Cambridge, 
Mass. 

Visit to Institute to see the Relief 
Map and World Globe (largest in the 
world). 


Friday, June 15 


Buses leave Hotel Somerset for 
Quonset Point, R. I—Naval Air Sta- 
tion 


Visit to Station Chapel (Welcome, 
and demonstration of the revolving 
altar). 


Dinner with crew in General Mess. 


Programs of visits to various installa- 
tions to see phases of naval pilot 
training, including weather station, 
control tower activities, use of in- 
struments for flying, pilot action in 
various emergencies, use of survival 
equipment. Visit aboard ship if feasi- 
ble; “Blue Angels” precision forma- 
tion flying demonstration. 

Return by bus to Boston for A.F.C.A. 
reception and banquet at Hotel. 


A.F.C.A. MEETING CHARGES 

Registration (all attending .............. $ 2.00 

Men and Boys (registration included) 
Quonset program only ......... 12.00 
Reception and Banquet only ..... 15.00 

Women and Girls (registration included) Bara 
Full program (except special bus tour) ... 21.00 |} 
Special Bus Tour (100 limit) ........... 5.00 baat 
Quonset program only ............. a 8.00 aie 
Reception and Banquet only .............. 15.00 


Advance reservations, to be listed in order received, 
will close May 1, 1956, after which date no cancellations 
and refunds can be made. Banquet tables for 10 or 12 
persons can be reserved. Formal dress for banquet is 
optional. Seatings for the banquet and authorizations fo; 
attendance at other events will be made at the Registra- — | Pt 
tion Desk, Hotel Somerset, commencing evening of Jun¢ ' 
13 on basis of available spaces. 
Send reservation requests to Mr. Chenery Salmon 


Merchants National Bank, P. O. Box 2197, Boston 6, a 

Mass., with check made payable to N. E. Chapter, ¥ 
A.F.C.A. 
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ATTACK AGAINST 
ENEMY BASE 


SUBMARINE LAUNCHED 
MISSILE \ 
AGAINST ENEMY BASE 


POSITION 
YESTERDAY 


| 
MOBILE TASK FO! 509 
ATTACK CARRIERS Miley 
GUIDED MISSILE CRUISERS (Corrying Helicopters) a, a 
2 SUPPORT SHIPS (Logistic) 


1500 Miles 
300 Miles——_... 


(All Atomic Powered) 


The Base? All The World's Oceans 


(TASK FORCE 


49 


POSITION TODAY 
ISPERSED OVER A 31,000 SQ. MILE AREA) 


Refueling Airplane 


POSITION 
TOMORROW 


Ai Helicopter ASW Defense 
4 With A-Weapons 


HOW THE MOBILE SEA BASE SYSTEM COULD FUNCTION IN NUCLEAR WARFARE 


[' IS INCREASINGLY evident that nuclear warfare is re- 


focusing attention upon the need for a military force 


based on the high seas. Rather than diminishing the fu- 
ture value and need of a Navy, the advent of the atom, 
like that of the airplane, has reemphasized the importance 
Ol seapowe! 

In modern warfare the offense has taken a command- 
ing lead over the defense. This lead is a product of the 
nuclear weapon and its sharply increased lethal radius. 
Even so, a reasonable defense against nuclear explosives 
might be devised, were it not for the tremendous increase 

the speed of the vehicle delivering the explosive. The 
speed of these vehicles—whether they are today’s super- 
sonic jet bombers or tomorrow’s long-range missiles 
educes the warning period before an attack and, con- 
sequently, the time in which we can bring our defense 
to bear. The destruction of the attacker is therefore up 
to defenses that are already in place 

A handi 


of men operating offensive, nuclear weapons 
today can 


more damage than an entire army in the 
Copyright 


perMmissio 


ssue 


by U. S. Naval Institute, Annapolis, Md. Reprinted 
om U. S. Naval Institute Proceedings—-February 1955 


This drawing illustrates the potential of sea power in nuclear warfare of the future. Note that in three days’ time a mobile task force could launch 
concentrated attacks on fixed military installations 3,000 or more miles apart, and that those attacks could be supplemented by, or independent of, 
simultaneous strikes by submarine-launched guided missiles or jet seaplanes. 


MOBILE SEA BASE SYSTEMS IN 
NUCLEAR WARFARE°™ 


By James H. Smirn, Jr. 
{ssistant Secretary of the Navy (Air) 


past, and they can do it at a distance of thousands of miles 
from their home base and within hours (ultimately, 
minutes) of the decision to attack. Even against a 90 per 
cent effective defense-—an almost incredible effectiveness 
level —they could probably achieve a rate of destruction 
critical to the defender. 

It would be hard to estimate what per cent of effective- 
ness could be achieved by the defense against an enemy 
jet bomber attack. It is known that against future missiles 
of the improved V-2 type there is no practicable defense. 
Against those prospective missiles the only solution— 


A graduate of Harvard College and of Columbia Univer- 
sity Law School, Secretary Smith was designated a 
naval aviator in 1932. During World War II he served 
as a pilot in scouting and torpedo squadrons flying off 
the Yorktown and Belleau Wood and later served on 
carrier divisional and task group staffs in the Pacific. A 
vice-president of Pan American World Airways (1946- 
49) and Director of Slick Airways (1949-53), he was 
appointed Assistant Secretary of the Navy (Air) in July, 
1953. 
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and against today’s weapons a more effective solution 
is to destroy the bases from which they might be launched. 

These facts lead to several conclusions which appear 
valid for the medium term future: 

First: The offensive can inflict devastating results de- 
spite any foreseeable defensive effort. 

Second: The best defense is an counte 
offense, directed primarily at the bases and sources of the 
enemy striking forces. 

Third: National security, unless one can be sure of 
striking first, lies in convincing an enemy that even if 
he strikes the first blow, he cannot prevent an over- 
whelming and possibly fatal counterattack against his air 
power and other nuclear weapons potentials. 

Since it is the consistent policy of the United States not 
to initiate preventive war, it is plain that our determent 
of war before it starts (and our survival if it does) depends 
on our ability to counterattack promptly and with great 
force and precision no matter how severe the enemy’s 
initial attack. Such a defense requires two things: First, 
the United States’ long-range weapons and their delivery 
systems must remain adequate in numbers and second to 
none in quality. Second, the bases from which these wea- 
pons are launched must neither be nor appear to be vul- 
nerable to an enemy’s initial attack. This last requirement 
cannot be over-emphasized. The present contest is not a 
game in which the aces are hidden. The enemy must 
know and know well that his best calculations and best 
efforts cannot earn him immunity from a blow of magni- 
tude equal to, or greater than, that which he has at- 
tempted. 

Therefore, the security of the base system from which 
our retaliatory attack is launched is a major concern of 
our military planners. To compensate for the limited 
range of our present bombers and missiles, we how have 
bases well advanced toward the enemy targets. Yet fixed 
bases on foreign soil in close proximity to the enemy can- 
not always be used—because of problems of sovereignty. 
Nor can they be defended adequately. In these advanced 
locations they offer the most obvious, immovable, exposed 
targets for surprise attack by relatively short-range 
enemy nuclear weapons. 

The concentration of all the Services on increasing the 
range of our weapons steadily reduces our dependence 
on bases near the target. However, a corresponding in- 
crease in range of enemy weapons would also make even 
our immovable home bases vulnerable to sudden over- 
whelming attacks which could prevent our counter- 
attack. 

In a recent magazine article General Charles A. Lind- 
bergh pointed to the vulnerability of air bases as a weak 
spot in our atomic deterrent potential. He emphasized the 
importance of decentralizing and scattering our bases to 
prevent their simultaneous destruction. He assumed quite 
logically that we cannot conceal the location of our land 
bases from enemy intelligence agents. 

On the other hand, sea bases can be readily decentral- 
ized and scattered and their location cannot be predicted 
by the enemy. This is of great importance because long- 
range pilotless missiles such as those developed from 
German V-1 and V-2 types (which will be among the 
major threats to our fixed land bases in the future) cannot 
be used effectively against moving targets. This is a 
fundamental weakness inherent in the guidance problem 
for very long-range missiles. This weakness confers a 
very great advantage on the nation that invests a goodly 
share of its deterrent and retaliatory potential in forces 
operating from mobile bases 

It is therefore submitted that: 


1. Our defense in nuclear warfare must be based pri- 


marily on a well-advertised ability and intention 
counterattack with overwhelming force. 

2. For maximum assurance against a surprise att; 
at least a part of the United States’ counterattack poten: 
must be decentralized and dispersed far and wid 
moving bases. This might be called an ultimate o; 
additional deterrent, supplementing our fixed-base st 
ing forces. In any event it is so important that if we 
not have mobile sea bases we should be forced to iny 
them. Fortunately we have them. 

The most practical moving base for an offensive w eap 
today is that which moves on water. There are sey 
such bases. It can be a surface ship such as the carrie; 
it can be a submarine from which aircraft or missiles; 
launched, or simply the sea itself from which seaplar 
supplied by mobile tenders operate against the targ 
Moving bases may eventually shift to the air, but w 

development requires endurance in aircraft bey 
anything presently in sight. For today’s use, inventi 
an American mobile deterrent force for the atomic age 
not necessary. Because the Navy has not lost sight of { 
strategic and tactical value of mobility which the s 
provides, naval power stands squarely in the road to m 
future national strategic requirments. 

On this faith in the enduring virtues of mobility ¢! 
American carrier striking force was founded. That force 
mobile deterrent power today. Furthermore, car 
forces have the additional virtue, uncommon these day 
of diverting enemy intentions and weapons away from: 
populated areas and out to sea. This is extremely imp 
tant when considering such things as radioactive “{ 
out.” 

The mobile deterrent forces the United States will ne 
must have three characteristics. First, they must have t! 
ability to deal devastating blows precisely—a high rate 
destruction against the enemy’s striking power. Seco 
they must be self-sustaining for periods sufficient 
render overwhelming injury to the enemy, so that even 
our shore bases are destroyed they can still contin 
from the far seas to hurl destruction at the enemy’s mi 
tary vitals. Third, although invulnerable to long-rang 
pilotless missiles, they must still be defensible against t! 
modern humanly guided weapons. 

Those are the three characteristics which must mark t! 
carrier striking forces of today and tomorrow 

Future carrier striking forces can be visualized as 
handful of large ships able to maintain high speeds 
all sea conditions—say, three carriers, seven guid 
missile cruisers, and two high-speed resupply ships p 
task force. This small task force may be contrasted wi! 
the 100-ship Task Force 58 of World War II and its map 
dozens of logistic support ships. This handful of a doz: 
ships will be far more economical, yet more powerful a! 
more mobile. The ratio of punch to overhead will b 
tremendously improved. 


This mobile force will be spread out over an ocean a! 
the size of the State of Maine. It will be so widely dis 
persed that no single weapon, of any size now v ms 
can seriously damage more than one ship. 

Such a force would pack a very great offensive punt’ 
It would include aircraft able to deliver large yield wee 
pons under all weather conditions against enemy bas 
1500 or more miles distant. It would have other small 
supersonic aircraft, each able to deliver in the medi 
ranges a weapon large enough to knock out an opposiné 
air base or missile site. Coordinating with such cart! 
forces will be advanced forces of nuclear-powe “red sub- 
marines, launching atomic missiles against targets 
relatively short ranges. 

These forces would be self-sustaining for some thirt! 

(Continued on page 15) 
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NAY Across the nation, the modern farmer is 
iN experiencing a new security from the age-old 
AY threat of crop damage by pests. 
\ In today’s powerful Shell insecticides and 
ARR soil fumigants—aldrin, dieldrin, endrin, 
\ D-D*, and Nemagon— farmers now have the 
\ most effective weapons ever devised to pro- 


. tect their crops through the entire growing 
g 


season . . . from the moment seed hits the 
ENS ground to harvest time. In side-by-side tests, 
ROS many farmers have proved for themselves 
SNe the crop-saving capabilities of these modern 
RN chemicals. In adjacent fields, they have actu- 
\ Ri ally seen untreated plants ravaged by insects, 
SS while fields treated with these Shell pesti- 
re S: cides flourished to give higher yields of better 
™ quality crops. 


To Shell scientists, this record of achieve- 
ment is only the beginning of the important 
battle against insect damage. Working closely 
with researchers in industry, agriculture, and 
government agencies—Shell chemists are 
constantly searching for further improve- 
ments in insect control. For today’s most 
modern, most effective insecticides—for to- 
morrow’s even more effective insecticides, 
look to Shell Chemical research. 


Be 


Houston ‘ 


= 
= 
fe Weap 
— 
re sev, 
‘arrie) = 
Ssiles ; ii Yj 
but Suc: | YY, 3 
OSS = ARS | 
ISD A — 
WR: ii ts 
| Sy)! | | 
|| 
| j 
SHELL HE P T 
CHEMICAL CORPORATION Hit | 
AGRICULTURAL CHEMICAL SALES DIVISION | 
460 Park Avenue, New York 22, New Yor Mii WA / 
San Francisco . Louis New Orleans | | 
| 
| 
13 


key! 


with a check to cover cost of items desired. 


A.F.C. A. Membership Key 


May we present our new mark of membership in the Armed Forces Chemical Association 


ORDER FORM 


Armed Forces Chemical Association 
Suite 819, Park Lane Building 

2025 Eye Street, N. W. 

Washington 6, D.C. 


Please send me items checked to address below 


| Key —sterling silver .. . $2.65 + Fed. Tax 
Key—1 10th 10K double rolled gold 
plate $4.15 + Fed. Tax ee 


Key—10K yellow gold . . . $7.50 + Fed. Tax 


a beautiful 


There is no regulation governing the manner in which the key may be displayed. That is a matter to be 
determined by each individual. We show it here suspended from a tie-clasp chain. It seems likely that this 
may prove the most popular manner of displaying the key. 

The key and or clasp may be ordered by properly accomplishing the form shown below and mailing same 


Price 
$2.92 


8.25 


Engraving of up to five initials on back of key may be 


included without charge. 
*Tie clasp as shown without key: 
Sterling silver $2.00 + Fed. Tax .. 
20th 10K yellow gold $2.75 + Fed. Tax 


*Tie clasp is a standard stock product of a nationally 
known jewelry and insignia firm. It is listed herein 


solely to assist our membership and without 
to the Association. 


profit 


Where state sales tax is applicable, it must be added to above 


figures. 


Remittance of $ is enclosed herewith. 


Initials desired = 
(Please indicate clearly) 


Name 


Address 


RANDOLPH MONRO RETIRED 


Mr. Randolph Monro, 66, who is believed to have had 
more continuous experience in gas mask development 
than any other man in the United States, recently retired 
at Army Chemical Center, Maryland, after 40 years of 
government service, most of it with the Chemical Corps 
of the Army. Brigadier General John R. Burns, Center 
commander, commended Mr. Monro for many achieve- 
ments, including the important part he played in de- 
veloping the gas mask carried by the Armed Forces in 
World War II. Mr. Monro’s first experience with the 
masks came in 1917 after his enlistment in the National 
Army. He was assigned to Gas Mask Production because 
of previous engineering experience. A native of Cali- 
fornia, he attended the University of California before 
entering the Federal service in Washington, D.C. in 1914. 
Mr. Monro resides at Mountain Village in Harford 
County, Md. He is a past secretary-treasurer of the Army 
Chemical Center Chapter of A.F.C.A. 


A.F.C.A. $1,000 AWARD 


Chapters are reminded that nominations of out- 
standing secondary school teachers of mathematics 
or science as candidates for the A.F.C.A. $1,000 
award (see January-February 1956 issue) are due 
at National Headquarters by midnight 


March 31. 1956 


from 


Metallic Stearates 
Carbon Blacks 
Sunolite® 
(Anti-sunchecking wax) 
Plasticizers 
Asphaltic Coatings 
Compositions, 
Compounds, 
Sealers, 

Adhesives 
Fungicides and Mildew 
proofing Agents 

Thickeners 

Napalm 

Surface Active Agents 
Detergents 


WITCO CHEMICALCOM 


122 East 42nd St., New York 17, N. 
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SEA BASES 


(Continued from page 12) 


VOBILE 


operations, a long time in terms of atomic 
the ships would have nuclear propulsion. 
and weapons re-supply would come from 
e two fa upply ships traveling with each task force. 
Because of the dispersion of the force’s ships and the 
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force could exert a 
clusive control over an area of 60,000 square 
six New England States rearranged into a 
circle 275 miles in diameter. An enemy vessel or aircraft 
would approach that area at its peril and few would live 
to penetrate even part Way to its center. 

In the past, fast carrier 


ange of its weapons, such a carrier 


tight and 


iiles—the 


task forces have been satisfied 
to have one O enemy attackers. Anti- 
aircraft and antisubmarine defenses have been tightly 
concentrated around the carriers for mutual reinforce- 
ment. Combat air patrols were dispatched to break up 
nemy attacks 50 miles out. Against the Japanese this was 
the Marianas Turkey Shoot 

» threw 545 aircraft against such a formation 
Against nuclear attacks even this 
high performance is unacceptable, even though it is not 
expected that the mobile deterrent force would face such 


r two cracks at the 


the Japanest 
and had 366 shot down. 


numbers 

Against air attack, the future carrier force would have 

defense system unrecognizable when compared to that 
of our World War II Task Force. Short range anti-aircraft 
weapons would be absent because they have been made 
ibsolete by the distance from target to release point in 
nodern high-speed bombing. Instead, defense against air 
attack would in great part depend on medium range 

ided missiles carried aboard the cruiser missile ships. 
Nuclear warheads would be 
against large 


available for missiles fired 
formations, should the enemy be 
inwise enough to concentrate his aircraft. 


bomber 


Against enemy submarines there would be concentric 
rings of warning and defense, provided primarily by heli- 
copters based on the guided-missile cruisers. The outer 
ring would be effective many miles from the carriers. 
Nuclear anti-submarine we ‘apons would also be avail- 
able. The use of destroyers will be entirely different from 
the procedure of Wor ld War II and probably none would 
be employed in a carrier task force. 

This exploration of the potential capabilities of future 
carrier defense has been mentioned in some detail be- 
cause of the prevailing feeling that carriers are easy to 
sink. Those who share that feeling fail to distinguish be- 
tween putting a carrier out of action and stopping the 
carrie} as a whole. In the defense of the modern 
the objective will be to stop all at- 
tackers before they reach release position. A failure will 
not sink the entire force, although it may knock out any 
one ship. 

But the unpleasant fact of nuclear war is that today 
practically everything is vulnerable, par ticularly airfields. 
Nuclear tests tell us exactly what size atomic bomb is 
required to lower the center of any man-made runway 
in the world to a depth of 100 feet. Any runway so at- 
tacked will stay sunk. But it is obvious that of the two 
fixed and mobile—the latter has a far greater 
chance of survival. 

The sea base, moreover, has other important advan- 
tages: 

First, it enjoys unobstructed radar vision. 

Second, the location of that sea base cannot be pre- 
dicted. The location of the carrier force will not be a 
secret, but within its vast dispersed control area the 
location will be obscure. Moreover, the carrier 
task force’s defense system will be especially designed to 
limit enemy reconnaissance. 

(Continued on page 35) 
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HARSHAW 


OPTICAL CRYSTALS 


@ The rapid development and ex- 
tensive application of instrumental 
analysis has been made possible to 
a large extent through the infra- 
red and ultra-violet transmitting 
optics supplied by Harshaw Chemi- 
cal Co. The development of the 
process for growing large size crys- 
tals and the production of these 
synthetic crystals commercially are 
among the Harshaw Laboratory's impor- 
tant contributions to science. 


Sodium Chloride 


Rigid control of all steps 
in the manufacturing 
process assures a uniform 
product of lasting quality. 


Potassium lodide 


@ Write for our free 
32-page booklet 
‘Harshaw Synthetic 
Optical Crystalis” 


Potassium Bromide 
Potassium Chloride 


Your Requests for Technical Assistance and 
Price Quotations are Welcomed 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street, Cleveland 6, Ohio 


Silver Chloride 
Calcium Fluoride 
Lithium Fluoride 


Barium Fluoride 


Cesium Bromide 
Cesium lodide 
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THE RESERVE 


On pages 17 and 18 there is presented correspond- 
ence between Under Secretary of the Army Charles C. 
Finucane, then Acting Secretary, and A.F.C.A. having 
to do with the Army Reserve and also a message from 
President Prime to the Association’s members, calling 
for their opinions on the Reserve program. Letters similar 
to that received by the A.F.C.A. were sent out by the 
Army to various other organizations and agencies devoted 
to national defense interests, and the Army has now 
launched an “all-out” publicity campaign to promote 
understanding, particularly on the part of the youth of 
the nation, of the Armed Forces Reserve Act of 1955. 

To assist A.F.C.A. members, who may not be familiar 
with the new law, in replying to President Prime, we are 
pleased to reprint here a concise but comprehensive 
article by Captain Glasser from the special number of 
the Army’s magazine, Army Information Digest, issued 
in Febraury and devoted exclusively to various aspects 
of the Reserve program. The Army is especially interested 
in the provision of the Act for enlistment of young men 


PROGRAM 


of 17-1842 years in the Ready Reserve to serve 9 
active duty for training for six months, the balance 9; 
their Reserve obligation to be met by service in an organ. 
ized Reserve unit. 

A.F.C.A. members who are concerned with the utiliza. 
tion of technical manpower will be interested also in the 
two Executive Orders pertaining to the Reserve, signed 
by the President on January 6, 1956. One of these pre- 
scribes Selective Service regulations under which regis- 
trants having critical skills pertaining to a critical de. 
fense-supporting industry or a research activity affecting 
national defense may be enlisted for three to six months 
active duty, the balance of their obligation to be met 
in the Stand-by Reserve. The second Executive Order 
pertains to the screening of personnel in the Ready Re. 
serve by the Armed Forces to insure that persons having 
critical civilian skills and who are in excess of the numbe: 
with such skills required in the Ready Reserve will be 
transferred to the Stand-by Reserve.—KEditor. 


Toward a more effective Reserve 


THE RESERVE FORCES ACT OF 1955 


By Captain ANTHONY P. GLASSER 
(Reprinted from Army Information Digest, Feb. 1956) 


AS FINALLY ENACTED, the Reserve Forces Act of 1955 
(Public Law 305—84th Congress) was not intended 
to be a complete revision of existing laws on the Reserve 
program. Instead, it changes and amends two earlier 
laws—the Universal Military Training and Service Act of 
1951, and the Armed Forces Reserve Act of 1952. 

The 1951 Act extended the term of service for draftees 
from 21 to 24 months, and prescribed a total active and 
reserve military service obligation of eight years. The 
1952 Act created the three reservist categories of Ready 
Reserve, Standby Reserve, and Retired Reserve, which 
fixed the liability for future active duty and sought to 
prevent inequities in the future recall of reservists. 


Weaknesses in the program apparent since 1952 led 
to the corrective measures embodied in the Reserve 
Forces Act of 1955. As President Eisenhower stated to the 
Congress, these deficiencies were: 


A weak reserve structure and organization. 
Too few means of manning the Reserve Forces without 
at the same time weakening the Active Forces. 
No means of giving the National Guard a fair share of 
trained personnel. 
No means of insuring that men released from active 
duty would comply with the obligation to train in the 
Reserves. 


To devise a law responsive to all these problems was 
only part of the task facing the lawmakers. While steps 
were being taken to strengthen the Reserve, it was also 
necessary to maintain the combat effectiveness of the 
Active Army. Sufficient military manpower had to be 
made available without disrupting the industrial effort 
which supports that military power. Finally, it was 
necessary to assure that the Reserve obligation would be 
shared equally by all qualified young men of the Nation. 

The Reserve Forces Act of 1955 makes improvement 
in four different aspects of the Reserve program: 


Captain Anthony P. Glasser, Infantry, is on duty in the Troop Informa- 
tion and Education Division, Office of the Chief of Information and 
Education, Department of the 
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1) It enlarges the size of the Reserve and clarifies the 
reserve structure. 

2) It establishes a clear obligation to train as a reserv- 
ist and provides the means of insuring that re- 
servists comply with their training obligation. 

3) It provides ways for young men to enlist and trair 
specifically for the reserve components. . 

4) It creates a shorter total military obligation fo 
persons entering the service after enactment of the 
law. 

Structure and Size of the Reserve 

The Nation’s total Reserve Forces consist of seven com- 
ponents—-The National Guard of the United States, the 
Army Reserve, the Naval Reserve, the Marine Corps 
Reserve, the Air National Guard of the United States. 
the Air Force Reserve, and the Coast Guard Reserve. 

Although the size of the Reserve is changed by the Act 
its foundation is still the Ready Reserve and the Standby 
Reserve. 

Ready Reservists continue to be the only Reserve pe!- 
sonnel who may be ordered to active duty in an emergency 
proclaimed by the President. However, the law limits to 
one million the number of Ready Reservists that may be 
ordered in this manner. This number could be increase¢ 
only by Congressional authority. 

Both Ready Reservists and Standby Reservists may 
ordered to active duty in case of war or an emergency 
declared by Congress. However, Standby Reservists 
would be subject to service under a system of “selectiv’ 
recall.” 

In short, Ready Reservists are in training and are sub- 
ject to immediate orders in event of an emergency. Stand- 
by Reservists, who do not drill or train, are ordered onl} 
in a Congressionally-declared emergency and only alte 
being declared available through the “selective recall 
process. 

Under the Act, the authorized size of the Ready Reserv! 
is increased from 1% million to 2,900,000. The Armys 
part of this new total is 1,692,000. 

(Continued on page 19) 
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A LETTER FROM 
PREST DENT PRIME 


About the Reserve Forces Act of 1955 


Dear A.F.C.A. Member: 

Our Government faces a situation demanding action. It has asked us, meaning you 
and me, as Americans, to help. In early 1955, your elected representatives in the Con- 
gress of the United States made into law an act known as the “Reserve Forces Act 
of 1955.” The Act, which became law, varied in a particularly important respect from 
that which the Department of Defense had requested of the Congress. Your repre- 
sentatives decreed that the Armed Forces could not order, direct, or enforce any 
person to apply for or to go into the Reserve program as his initial induction into the 
Armed Forces. Instead, the Armed Forces are required by the law to accept such 
application ona purely voluntary basis. 

The response of the youth of America in the 17-1812 year age group has been 
extraordinarily light. Undoubtedly there are a great many reasons for this lack of 
enthusiasm on the part of young America for this program. Among these, almost 
certainly, is the fact that advertising and promotional information of the provisions 
of the Act have been inadequate. 

You ana I are Americans. As Americans, we are subject to the law. As 
Americans, we are also subject to the necessity for preserving our institutions 
and our lives. The United States has, ever since it became a nation and even 
before it became a nation, operated its defense forces on the general basis of 
maintaining a small Regular Army and of maintaining Reserves, militia, National 
Guard, and other non-active but partially trained personnel whose function was to 
speedily, in the event of war, augment the Armed Forces and fabricate a successful 
fighting group. You are all sufficiently old to know that in this life we cannot eat our 
cake and have it too. 

If the Reserve Forces Act of 1955 has yet to achieve the interest among 17-1812 
vear olds available for service because of the very, very inferior publicity and sales- 
manship which has so far attended its birth and nurturing period then let us awaken 
ourselves and our youngsters to the provisions of the Act and let us help the Army 
to attain its Reserve objective. 

As I have indicated in my letter to the Honorable Charles C. Finucane, I feel that 
I have not the right to answer him as your representative without first having heard 
from you. Give, then, some thought, some time, and some consideration to this Act 
which is a part of our statute law. When you have done so, please write to me and 
tell me what you think. Let me know how you think the law should be implemented. 
Let me know how you think the boys and their fathers should be informed. Let me 
know what your section of America is thinking about the defense of the United States. 
I assure you that I will bring to the Secretary a report and analysis of your replies 
which will inform him as to the concern of the Armed Forces Chemical Association 
and as to its recommendations to him. 

Sincerely yours, 
NATHANIEL S. PRIME 
Rear Admiral, U. S. Navy (Ret.) 


President 
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See’y. Finucane’s 


December 15, 1955 


Colonel John C. MacArthur (Ret.) 

Editor, Armed Forces Chemical Association 
2025 Eye Street, N.W. 

Washington, D.C. 


Dear Colonel MacArthur: 

The Department of the Army is soliciting the comments 
of several of America’s most outstanding business and 
professional organizations on a matter of vital concern 
to our nation. The problem of a virile Reserve force to 
augment the active defense establishment is one worthy 
of your most serious consideration. 

I do not know whether you have yet had the opportun- 
ity to become fully familiar with the Reserve Forces Act 
of 1955. For your information and because I know that 
you and your membership are interested, I am taking 
the liberty of inclosing a copy of the Act. This legislation 
is designed primarily to establish and to maintain ade- 
quate Reserve Forces which can effectively augment our 
Active Forces and to assure the minimum impact on es- 
sential civilian businesses, industrial and agricultural 
activities, while at the same time it seeks to provide the 
maximum equity of military obligation for all qualified 
young men. I am certain you will agree that the most im- 
portant consideration is that the Act, as it is implemented, 
will go a long way toward providing our country with the 
ready and reliable Reserve which is essential to our 
security. In order to be reasonably safe without such a 
Reserve we would be forced to maintain a far larger 
standing Army than we have at present. I am confident 
that your organization, in its continuing endeavor to 
champion the best interests of our nation, will want to 
render full assistance to insure a successful implementa- 
tion of this vital legislation. 

One of the major provisions of the new legislation con- 
cerns the enlistment of young men between the ages of 
17 and 1812 into units of the Army Reserve. These young 
men are required to take six months active duty training 
and then participate with a Reserve unit for 7% years. 
We are placing special emphasis on this program because 
its success will determine in large measure whether o 
not we will be able to develop fully-manned Reserve 
units. The success of this six months training program 
will also determine whether or not we must continue to 
rely upon veterans and impose upon them a dispropor- 
tionate share of our military obligation as in the past. 
Several thousand young men have already volunteered 
for this program; many additional thousands are needed. 

It would be particularly helpful if we could get your 
reaction to this program and any suggestions which you 
feel might be useful in stimulating our recruiting pro- 
gram. I am inclosing for your information a fact sheet and 
a booklet containing detailed data on the new Reserve 
Forces legislation. Should you decide that the inclosed 
material could be utilized by your organization, we 
would be pleased to furnish as many copies as you desire. 
We also have available a fine speaker’s guide on this 
subject and would be happy to furnish a qualified speaker 
from the Department of the Army for such occasions as 
you may deem appropriate. 

The Department of the Army will be very appreciative 
f your assistance and cooperation. 


Sincerely yours, 
CHARLES C. FINUCANE 


Acting Secretary of the Army 
4 Incls. 


Letter and Reply by President Prime 


December 30. 1955 


The Honorable Charles C. Finucane 
Acting Secretary of the Army 
Department of the Army 
Washington 25, D. C. 

My dear Mr. Secretary: 

Your letter of December 15, 1955, addressed to Col. 
John C. MacArthur (Ret.), Editor of Publications of this 
Association, has been brought to my attention for con- 
sideration and reply. 

I think, Mr. Secretary, that I would be presumptuous 
should I present to you my individual opinion rather than 
a composite of the general opinion of our membe ship 
in this matter. 

Your problem is a problem which concerns all American 
men of draft age and all fathers of boys who now or later 
will enter the 17 to 18!2-year age group. Although it will 
take a period of time to do so, I intend to determine, if 
possible, the thinking of our membership concerning the 
Reserve program and this will be committed to you as 
soon as it shall have been made evident to me. 

Specifically, I propose to publish your letter to Col 
MacArthur and this letter together with a personal lette: 
from me to the membership. In that letter I will request 
their views and I expect that I will have considerabk 
response from the membership. I undertake to analyze 
this response and to report to you upon it. 

Very sincerely yours, 
NATHANIEL S. PRIME 

Rear Admiral, U.S. Navy (Ret.) 
President 


ARMED FORCES DAY 


The annual celebration of Armed Forces Day will be 
held throughout the nation this year on May 19. The one- 
day program of demonstrations, exhibits, and receptions 
at Armed Forces installations was established by the 
Secretary of Defense with the President’s approval in 
1949. This one-day celebration took the place of three 
previous separate celebrations—Army Day on April 6, 
Air Force Day on September 18, and Nav y Day on 
October 

Since this celebration was inaugurated there has been 
a progressive increase in the number of programs and 
attendance. In 1953 with 500 “open house” programs 
throughout the country it was estimated that the atte ond- 
ance was 4 million, In 1954 the programs were increased 
to more than 2300 and the attendance reached 7 million 
Last year with 2500 such programs at posts, camps, sta- 
tions, air bases, ships in port, armories, reserve stations, 
etc., the attendance was more than 7,500,000. 

In the President’s proclamation for Armed Forces Day 
in 1955 he stated in part as follows: “I call upon my fellow 
citizens not only to display the flag of the Unite .d States 
on Armed Forces Day, thus manifesting their rec ‘ognition 
of the sacrifices and devotion to duty of the Armed Forces, 
but also to avail themselves of this opportunity to further 
their knowledge of our defense system and of the men 
and women who constitute its real strength, by attending 
and participating in the local observances of the d: iy con- 
ducted by the Armed Forces and the civil authorities. 
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RESER E ACT (Continued from page 16) 

The Ready Reserve, primarily made up of organized 
units, is designed to contain the reserve forces needed to 
meet requirements during the first phase of a war or 
general mobilization. In addition, forces needed to aug- 
ment the Active Army during an emergency that does 
not involve war or general mobilization will be drawn 
from this category. 

The Standby Reserve is designed to contain those addi- 
tional reserve forces that would be needed in case of 
war or general mobilization. It is not made up of units; 
instead it is a large “pool” of trained men whose skills 
and experience would be needed in the emergency. 

The Sereening Process 

The Act directs “a system of continuous screening of 
units and members of the Ready Reserve . . .” By this 
process a reservist is placed in either the Ready Reserve 
or the Standby Reserve. 

Use of the screening process is expected to have the 
following advantages: 

1) In event of mobilization, personnel and units in the 
Ready Reserve will be immediately available and 
fully qualified for active duty. These units will not 
contain men who have critical jobs in civilian in- 
dustry; they will have no men who are over-age, or 
who fail for any reason to meet the qualifications for 
active service. 

2) Men with certain needed military skills will be 
available for active duty in the required numbers. 
For example, the Ready Reserve will not have a 
shortage of radio operators and a surplus of wheeled 
vehicle mechanics. 

Men with critical civilian skills will not be kept in 
the Ready Reserve unless those skills are actually 
being used to meet a military requirement. 
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4) Combat veterans are less likely to be ordered to 
active duty. 

5) Men will be transferred to the Standby Reserve in 
cases of extreme personal or community hardship. 
Thus a reservist will not be ordered to active duty 
if he is more important to the Nation in his civilian 
job than in his military duty. 

The “screening process” can work in reverse, too. Sup- 
pose that a man has been transferred to the Standby 
Reserve because he is employed in a critical defense job. 
Then he quits defense work to take a position as an auto- 
mobile salesman. Since his new job is not considered 
critical, the “screening process” would result in his 
transfer back into the Ready Reserve. 

Selective Recall 

Under this newly instituted system, a man in the 
Standby Reserve may not be ordered to active duty 
against his wishes until the Selective Service System de- 
cides whether or not he is available. 

Selective Service determines such availability by seek- 
ing the answer to the question: Is this man more ‘impor- 
tant to the United States in the Army or in his civilian 
job? 

Another value of the “selective recall” provision is the 
fact that it helps to assure a fair distribution of skilled 
manpower between military and essential civilian de- 
fense requirements. 

Required Reserve Training 

To implement the existing reserve training obligation, 
the Act provides specific measures to insure that reserv- 
ists comply with it. 

Under the old law, men transferred to the Ready Re- 
serve were not required to participate actively in reserve 
training. Under the new law, however, men who acquire a 
Reserve obligation after 9 August 1955, are (with certain 

(Continued on page 36) 


HEYDEN 


Benzaldehyde @ Benzoic Acids 


mark. 


Benzyl Chloride @ Beta-Oxynaphthoic Acid 
Chlorotoluenes @ Creosotes 
Formaldehyde @ Formic Acid 

Guuiacols @ Parahydroxybenzoates 
Pentaerythritols @ Propy! Gallate 
Resorcinol @ Salicylates 
Salicylic Acid @ Sodium Benzoate 


Sodium Formate 


What's behind 
the hexagon? 


Reliability—Quality—Service—one might say that 
these constitute three sides of the Heyden hexagon. They 
have been there for over 50 years during which Heyden 
has manufactured organic chemicals bearing this trade- 


Helping you to improve your product by supplying bet- 
ter raw materials is our business. Some of the principal 
Heyden chemicals are listed here. We will welcome the 
opportunity to work with you. Why not consult our tech- 
nical or sales staff on your particular requirements? 


HEYDEN CHEMICAL CORPORATION 


342 Madison Avenue, New York 17, N.Y. 


Chicago @ Cincinnati @ Detroit @ Philadelphia @ Providence 


San Francisco 
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Painting by Stanley Arthurs shows Thomas Jefferson, right, urging E. 


I. du Pont de Nemours to go 


into powder business. Paul Revere, second from left, was at 1801 meeting; shown standing, Maj. Gen. 
Henry Dearborn, Secretary of War. Jefferson was responsible for du Pont’s first order—refining salt- 


peter for the government, 


THE DU PONT COMPANY 
AND NATIONAL DEFENSE 


By JAMES Q. pu PONT 
{dministrative Assistant. Public Relations Department 
E.1. du Pont de Nemours & Company, Inc. 


Du ComMpany was founded in 1802 to manu~ 
facture black powder, needed by the young nation 
for hunting, land clearance, mining, quarrying, and self- 
protection. 

In 1802 Du Pont was a small community of six owners 
and a few score employees brought together to make a 
single product. The United States was a small country 
with 5,000,000 people, of whom 75 per cent were engaged 
in agriculture. The century and a half that followed 
saw both the Du Pont enterprise and the nation expand 
far beyond the narrow borders that confined each in 
1802. Du Pont grew because the growing nation’s needs 
and its free traditions encouraged progress. The nation 
grew because it was a haven of freedom and its new 
industries were contributing the seeds of growth that 
germinate in daring, risk, and innovation. 

The interests of Du Pont, like those of the nation, 
have always been with peace. It is in peacetime that the 
company has been free to follow the profitable lines of 
commercial endeavor that have helped it grow from 
the manufacturer of a single product to the largest pro- 
ducer of diversified chemicals and chemical products. 
Yet the very nature of its business has made the com- 
pany essential to national defense, and it has responded, 
as every citizen should, to each national emergency as 
it arose. 

The company’s founder was a young Frenchman, 
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Eleuthere Irénée du Pont de Nemours, who had served 
an apprenticeship under Antoine Lavoisier, greatest 
chemist of his day and superintendent of the French 
government gunpowder plant at Essone. Yet he had ni 
thought of gunpowder when he came to America in 15 
as a political refugee. He had a number of grand plans 
chief of which was establishment of a Virginia colony 
where Frenchmen like himself could start life anew 
One by one, the plans proved impracticable. At the sam 
time, Irénée du Pont was shocked by the poor quality 
of American gunpowder and impressed by the need for 
good powder. Here was his opportunity. 

President Thomas Jefferson, mindful of the defense 
needs, encouraged him to build a powder mill and sug- 
gested that it be situated near Washington. After a tp 
to France to raise $36,000 in capital, Irénée set about 
looking for a site. He explored the country around Wash- 
ington, inspected locations in Pennsylvania, New Jersey, 
and New York, and finally purchased a 95-acre farm 0? 
the banks of the Brandywine near Wilmington. There 
on July 19, 1802, he began construction of his first mill 


A YEAR LATER THE MILL was ready for operations. 4 
letter from Irénée to Thomas Jefferson res ilted in 
an order from the Secretary of War to refine a quantity 


ustainine 


This is the third of a series of articles on the history of the 


member companies of A.F.C.A. which reflect the vital role 0 
chemical industry in National Defense.—Ed 
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in the government's possession. It was not 
however, that the first order for new powder 


of saltp 
until 15 


was I ed from the government. In that year, the 
Du Por ills supplied 22,000 pounds of powder for the 
American frigates sent to Algeria to suppress the Bar- 


bary pirates—the first Du Pont powder used in actual 
military operations. 

In the years following, relations with England became 
nereasingly strained. Since it was the government’s 
practice to furnish its own saltpeter for the manufacture 
of gunpowder, Irenée du Pont warned President Madi- 
son of the difficulty of importing saltpeter from India 
in time of war. The government bought and stored $50,- 
000 worth of Indian saltpeter, a timely action that re- 
sulted in an eventual saving to the government of about 
$500,000 

The War of 1812 brought large orders which necessi- 
tated expansion of the mills on the Brandywine. For 
the ground forces, 50,000 pounds of powder were ordered 
late in 1811, 200,000 pounds in 1812, and 500,000 pounds 
in 1813. Additional quantities had to be made to supply 
the needs of the Navy, which bought through its own 
agents, usually from local dealers in the principal ports. 

Already under pressure from his French stockholders 
for a return on their investment, Irénée was forced to 
strain his credit to the utmost to finance expansion of 
the mills. His situation was not eased by the fact that 
the government itself was financially embarrassed, and 
it was with great difficulty that manufacturers obtained 
payment for supplies furnished to the government. Yet 
he kept his credit alive and delivered the gunpowder. 

Irenee never did work his way entirely out of debt, 
but he built a company that grew stronger every year. 
He made a product that was needed, he constantly im- 
proved its quality, and through manufacturing effici- 
encies was able to reduce prices and so expand his 
market. Before the War of 1812, good imported powder 
sold for 40 cents a pound. In 1827 it sold for 26 to 30 
cents. but American powder of equal quality could be 
bought for 16 to 20 cents. More than any other one man, 
Irenée du Pont was responsible for the change. 

By 1832, the Du Pont mills had an annual output of 
850.000 pounds, believed to be about one-seventh of the 
national total. It was at this time that an event occurred 
which set a precedent which has been faithfully followed. 
The State of South Carolina threatened to secede from 
the Union in protest against the “tariff of abominations.” 
Ready to resist federal attempts at enforcement of the 


rhe home offices of E. I. du Pont de Nemours and Company 
are located in Wilmington, Del. The Du Pont Building in 
the left foreground, containing hotel, theater, and business 
offices, fronts on Market Street and is connected by an 
eighth-floor bridge with the Nemours Building, at right. 


James Q. du Pont stands by an arch of one of the earlier 
powder mills of the Du Pont Company, established by his 
great-great grandfather, E. I. du Pont de Nemours, in 1802. 


JAMES DU PONTE 

James Q. du Pont. a great-great-grandson of E. I. 
du Pont de Nemours, founder of the Du Pont Com- 
pany, joined the company in 1940 as a construction 
engineer. In 1943, he was assigned to the company’s 
Explosives Department for work on the atomic 
energy program at the University of Chicago. From 
that time until the end of World War IJ, he worked 
with atomic energy projects at Oak Ridge, Tenn., 
and the Hanford Engineer Works in the State of 
Washington, Since 1948 he has been a member of the 
Public Relations Department. For many years, Mr. 
du Pont has been a student of the history of the com- 
pany and the du Pont family 


tariff by force, South Carolinians sought to buy powder 
from Du Pont. Irenée wrote to his agent on January 12, 
1833: 

“We have duly received your favor of yesterday trans- 
mitting an order from C. R. Holmes, of Charleston, 
South Carolina, for 120,000 pounds of cannon, musket and 
rifle powder, to be paid cash and shipped by the 24th 
inst. at Philadelphia on board a vessel for Charleston. The 
destination of this powder being obvious, we think it right 
to decline furnishing any part of the above order. When 
our friends in the South will want sporting powder for 
peaceful purposes we will be happy to serve them.” 


ib WAS IN THE FOLLOWING year, a year in which the mills 
on Brandywine produced more than 1,000,000 pounds 
of black powder, that Irénee du Pont died. Under his 
son-in-law, Antoine Bidermann, and then his eldest son, 
Alfred Victor du Pont, the company continued to ex- 
pand. The last of the French stockholders were paid off 
in full. The panic of 1837 called for careful management, 
but the 1840's brought so much industrial construction, 
building of canals and railways, and mining, that there 
was ever increasing demand for Du Pont blasting 
powder. So great was the expansion that although the 
company was called on to supply approximately 1.000.000 
pounds of powder for the Mexican War, this represented 
only about one-fifth of the output of its mills for the 
period. 

Alfred du Pont followed his father’s precedent when, 
a few weeks after the start of the Mexican War. a firm 
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World War I expansion required training of new employees like these at 
the Haskell, N. J., smokeless powder plant. Employment in the company’s 
own plants rose from 5,500 in 1914 to more than 55,000 in 1918. 


in Havana placed an order for 200,000 pounds of powder. 
After consultation with President Polk and his cabinet 
it was concluded that the powder might be for Mexico, 
and the order was refused. Later a Frenchman named 
Desache and a Spanish partner sought to buy 200,000 
pounds of powder for cash. Although they gave good 
references, Alfred suspected that the powder was in- 
tended for Mexico, and rejected the offer. 

Alfred was succeeded in 1850 by his brother, Henry 
du Pont, a West Point graduate who, until his death 
in 1889, was to devote almost every waking moment to 
the company’s affairs. Through his great energy, his 
thrift and economy, and his organizational ability he 
brought the company to the point where, in 1860, it 
represented one-third of the nation’s powder-making 
capacity. The company was also fortunate in its chief 
chemist: Lammot du Pont, Henry’s nephew and a son 
of Alfred Victor, was the country’s leading authority on 
explosives chemistry. 

In 1858 the du Ponts, like many other citizens of the 
day, sensed that the nation was moving toward civil 
strife. With this in mind, Lammot du Pont made a three- 
month visit to Europe to study the manufacture of 
powder and new types of guns. He returned with many 
new ideas, and in association with Captain Thomas J. 
Rodman and a Major Hagner, of the Ordnance Depart- 
ment, worked until the outbreak of the Civil War on 
improvements in munitions and ordnance. 

Captain Rodman was the inventor of the “Rodman 
gun,” provided with a hollow core through which flowed 
cooling water. New guns of large bore, from 15 to 20 
inches, had been invented, but were impractical because 
the gun could not resist the pressure of the large powder 
charge. Captain Rodman invented a method of measuring 
the pressure of powder gases in the gun, thus opening the 
way for modifying the explosive force in the gun. 

Lammot du Pont decided that by increasing the den- 
sity and size of the powder grain he could obtain a 
powder that would burn more slowly than conventional 
powder, This would permit the released energy to take 
the line of least resistance, that of the open barrel, thus 
reducing peak pressure within the breech and increas- 
ing the propelling effect. Known as Mammoth powder, 
this new propellant was manufactured with a large 
round grain, sometimes three inches in diameter, under 
molding pressures as high as 20,000 pounds for extreme 
density. 


— POWDER Was used in the battle between the 
“Monitor” and the “Merrimac.” With the iron-clad 
ship and the large cannon, it was a factor in revolu- 
tionizing the navies of the world 


Two days after the fall of Fort Sumter the Du Pont 
Company notified the State of Virginia that an order 
for powder would be delivered only if the state re- 
mained loyal to the Union. The company recalled its 
Southern agents, cancelled Southern orders, and gave 
its pledge of support to President Lincoln. 

In May 1861, Governor William Burton commissioned 
Henry du Pont major general in command of all Dela- 
ware troops. Immediately every man in the company’s 
employ was required to take the oath of allegiance to 
the Union. Two companies of troops were organized 
from Du Pont employees, primarily for protection of the 
mills, because secessionist sentiment was high in Dela- 
ware’s two southern counties. In 1863 these troops, with 
other Delaware soldiers, were called upon to drive back 
a troop of Confederate cavalry which had advanced 
within fifty miles of the mills. 

From the outbreak of war there was close cooperation 
between the company and government officials with re- 
gard to the Union’s powder supply. In the fall of 1861, 
Lammot du Pont warned the government that England's 
unfriendly attitude might cut off imports of saltpeter. 
He was promptly sent to London to buy saltpeter. Al- 
though England laid an embargo on saltpeter after the 
U.S.S. San Jacinto forcibly removed the Confederate 
envoys, Slidell and Mason, from the British mail ship 
Trent, this was lifted after their release. Six vessels laden 
with saltpeter sailed from England in February 1862, 
and in the same year the government authorized the 
Du Pont Company to buy more saltpeter through its 
agents in England. 

By the beginning of 1863, this supply was exhausted, 
and further imports from England were all but pro- 
hibitive, because the pound sterling had risen to $13. 
The solution was found in a chemical process which had 
been outlined by Irénée du Pont as early as 1831— 
conversion of South American sodium nitrate into 
potassium nitrate, which was entirely suitable for mili- 
tary powders. 

During the Civil War, the Du Pont Company furnished 
between 3,500,000 and 4,000,000 pounds of powder to 
the government. All of it was made for the government 
at prices below the market price to other consumers and 
below the prices paid by the British government 1 
peacetime. “There never has been a case in any country 
in the world,” Henry du Pont wrote in 1864, “where 4 
nation at war has had its powder so cheaply as the United 
States have had it since the breaking out of the Re- 
bellion.” 

As in the War of 1812, the government again was 
financially embarrassed by war, and suppliers were kept 
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The Du Pont Company’s Experimental Station at Wilming- 

ton, Del., as it looked in May 1951, following a $30,000,000 

expansion program, making it one of the largest research 
laboratories in American industry. 


waiting for payment. In July 1864, powder furnished in 
August 1863, was still unpaid for. It was not until August 
1865, that all bills were paid, and even then settlement 
was made on a basis of 25 per cent cash and 75 per cent 
certificates of indebtedness. When the war was over, 
the government asked to be released from all outstand- 
ing contracts for powder and the Du Pont company 
cancelled its contracts outright without compensation. 
The war caused the loss of substantial commercial 
business in the south and west. It brought new competi- 
tion in the iron and coal fields. In California, where 
miners were unable to obtain eastern explosives, local 
interests organized the California Powder Works, which 
by 1865 was manufacturing 500,000 pounds of blasting 
powder a month. Also, from 1866 to 1872 the govern- 
ment sold huge stocks of surplus war powder at public 
auction, at prices that manufacturers could not meet. 
During the 1870's Lammot du Pont continued to work 
on improvement of military powders. In 1872, he and 
Eugene du Pont patented the so-called spherohexagonal 
cannon powder, which was used for a time by the United 


States Army. In 1884, the Ordnance Department asked 
Du Pont to duplicate brown or cocoa prismatic powders, 
which had been developed in Europe. The company ob- 
tained licenses from a German manufacturer, and Eu- 
gene du Pont obtained patents in 1886 and 1887 for 
improvements on this type of powder. 

In 1889, Alfred I. du Pont, then 25 years old, was sent 
to France to attempt to buy the formula of the French 
Poudre B, first of the smokeless powders. Although he 
failed to get any information from the French, he did 
purchase a smokeless powder formula from the Belgian 
firm of Coopal et Cie. Francis G. du Pont and Pierre S. 
du Pont then went to work on smokeless powder. The 
company delivered its first guncotton to the Navy in 
1892, and in 1893 Francis and Pierre du Pont reported 
that they had compounded a smokeless powder, It was, 
however, a sporting powder, not suitable for military 
use. 

Du Pont continued to work towards a military smoke- 
less powder. On the eve of the Spanish-American War, 
it had manufactured smokeless powder that was satis- 
factory for small arms, and had done much experimental 
work with smokeless cannon powder. 

When war came in April 1898, the government’s maga- 
zines were all but empty. War had seemed remote, and 
the government had been reluctant to stock brown 
prismatic powder when it appeared that smokeless pow- 
der soon would make it obsolete. Since it took as long 
as six months to dry smokeless powder, the government 
was compelled to fall back on brown prismatic powder. 

The government asked Du Pont to increase it capacity 
for this powder from 3,000 to 25,000 pounds a day, and 
to supply 5,000,000 pounds with utmost dispatch. Within 
60 days of the order, the company was producing 25,000 
pounds a day, and within four months had delivered 
2,200,000 pounds, Then the war ended. The Chief of the 
Navy's Bureau of Ordnance asked the company to cancel 
its outstanding orders and substitute smokeless powder 
“at a price which will compensate you for the expense 
to which you have been put in increasing your output 
of brown prismatic.” 

Eugene du Pont, who had become head of the company 

(Continued on page 45) 


Savannah River Project, which Du Pont 
designed, built, and operates for the Atomic 
Energy Commission, required laying of 85 
miles of sewer and water pipe. Nearly 
40,000,000 cubic yards of earth were exca- 
vated, equivalent to a wall six feet high and 
ten feet broad, extending from Atlanta, Ga., 
to Portland, Ore. 
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he Gold 


An Outline of the Ancient 
Art of Alchemy 


AAA 


By WynpHAM MILES 
Chemical Corps Historical Office 


- 1941 wHen R. Sherr, K. T. Bainbridge and H. H. 
Anderson of Harvard University bombarded mercury 
with fast neutrons and obtained gold,* they, in a sense, 
reached the end of the rainbow that the alchemists had 
been chasing for two thousand years. We do not know 
who first conceived the idea of transmuting base metals 
into gold, but the idea, once raised, persisted through the 
centuries and followed the advancing front of learning 
through the East and into Europe. Not until the 18th 
century when a slowly accumulated, overwhelming mass 
of scientific evidence proved that transmutation was im- 
possible by ordinary chemical methods did men give up 
the search. And not until the 20th century when atomic 
science developed did men find it possible to “make” 
gold by any means. 


The First Western Alehemists 


The earliest Western alchemists lived in the Greek- 
speaking part of the ancient world at the high tide of 
Greek science. They wrote in Greek, but the literary 
style of their writings indicates that they were Egyptains 
or Hebrews. Their original writings have disappeared. 
and the only record that we have of their experiments 
exists in manuscripts which date from about 1000 A.D. 

Strange as was their aim, these men had a theory quite 
reasonable at their stage of learning, which indicated 
the possibility of transmutation. The Grecian philosophers 
had developed an idea that there was only one ultimate 
kind of matter. This matter could exist in different forms. 


*In an article, “Transmutation of Mercury by Fast Neutrons,” in 
Physical Review 60, 473-479 (1941) these investigators tell of the 
formation of three radioactive gold isotopes in an experiment using 
a Cyclotron 


To illustrate, gold, silver and lead were composed of the 
same matter, but in different forms. The problem of the 
alchemist was to change the form of lead or copper into 
the form of gold. In the hands of later Arabic and Eu- 
ropean alchemists this theory became more sophisticated, 
but it always pointed to the possibility of transmutation. 

We do not know as much as we would like about the 
work and ideas of the early alchemists. Part of our ignor- 
ance stems from a dearth of manuscripts and part is due 
to the intentional and unintentional obscurity of the 
texts. The unintentional obscurity was caused by the lack 
of a precise, scientific terminology. In the absence of 
scientific words the writers had to use similies, analogies, 
or imaginative descriptions to express their procedure 
and results. On the other hand the intentional vagueness 
of other manuscripts came from the author's desire to 
appear successful, to obtain prestige, or to hide secrets 
from the layman. A passage from The Dialogue of Cleo- 
patra and the Philosophers, one of the earliest alchemical 
writings, dating probably from the second century A.D., 
illustrates the difficulty of interpretation: 

For I tell this to you who are wise: when you take plants, 
elements, and stones from their places, they appear to you 
to be mature. But they are not mature until the fire has 
tested them. When they are clothed in the glory from the 
fire and the shining color thereof, then rather will appear 
their hidden glory, their sought-for beauty, being trans- 
formed to the divine state of fusion. For they are nourished 
in the fire and the embryo grows little by little nourished 
in its mother’s womb, and when the appointed month ap- 
proaches is not restrained from issuing forth. Such is the 
procedure of this worthy art. The waves and surges one after 
another in Hades wound them in the tomb where they lie. 
When the tomb is opened they issue from Hades as the 
babe from the womb. 


Society. 


Dr. Wyndham Miles, chemist and historian, has been with the Histori- 
cal Office, Office of the Chief Chemical Officer, since 1953. He has the 
degrees of B.S. in chemistry, M.S. in organic chemistry from Penn- 
sylvania State University and Ph.D. in History of Science from Harvard. 
Dr. Miles has been employed as an industrial chemist and as a teacher of 
chemistry in college. He is the author of many articles dealing with the 
history of chemistry, including “Chemistry Confronts The Continentals,” 
an account of the production of gunpowder by the American Colonies 
in the Revolutionary War, which was published in the Armed Forces 
Chemical Journal, July-August 1954 issue. He has also presented numer- 
ous papers on the history of chemistry before the American Chemical 
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The frontispiece of a famous alchemical work, the Basilica Chymica (Frankfort, 1699) of Oswald Croll 
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The process of distillation as illustrated in an English edition of 
The Works of Geber (1678). 


The author was describing some sort of an alchemical 
operation, but his manner of expression is so fanciful that 
we cannot tell what materials he used or what he did with 
them. This obscurity is not confined to the early manu- 
scripts; it is common to alchemical writings of all ages, 
and makes the understanding of books difficult, some- 
times impossible. 

In their workplaces the alchemists took minerals, 
metals, and animal and vegetable substances and sub- 
mitted them to many kinds of operations. They were not 
able to make gold, but during the course of their crude, 
fumbling experiments they developed vessels which, 
over the centuries, evolved into the apparatus used by 
the early chemists. Almost eighty different kinds of ap- 
paratus, including furnaces. water baths, crucibles, 
beakers, flasks, phials, mortars, pestles, filters, strainers, 
stills, sublimatories and stirring rods, appeared for the 
first time as laboratory equipment in the Greek alchemi- 
cal writings. This was their important contribution to 
practical science. 

Oriental Alehemy 

A few centuries before alchemy appeared in the Medi- 
terranean civilization it arose independently in China. 
The aim of the oriental alchemists differed from that of 
their later, western brethren; they sought an artificial 
gold from which they could prepare the elixir of life, 
which would restore health, bring back youth, and bestow 
immortality. They did not seek gold for wealth. 

The earliest records of alchemy in China date from the 
fourth century, B.C. The texts are esoteric and frequently 
undecipherable. Substances were given allegorical names 
such as Scarlet Bird, White Tiger, and Grey Dragon, 
which lends an air of mystery but makes the discovery of 
their identities practically impossible. Among the opera- 
tion used during the experiments were sublimation, fusion 
and perhaps distillation. 

The almost simultaneous rise of alchemy in the East 
and West is certainly remarkable, but the different pur- 
pose of the two groups of men seem to rule out the 
possibility that Western alchemy was derived from the 
Eastern. It was not until many centuries later, when the 
Arabic civilization became dominant in the West, that 
the Chinese idea of the eli» ’ life passed across Asia 


and into the Mediterranean Basin and was in orporat; 
into the ideas of the Islamic scientists. 


The Alchemists of Islam 

The religious teachings of Mohammed in the sever 
century welded together the Arabic states and wandey. 
ing tribes into a great union which, by the tenth centy 
was the leading power from Spain in the West to ¢ 
borders of India in the East. The Arabs were at {; 
hostile to infidel learning, but in the eighth century th, 
attitude changed and they became patrons of s« ience ay 
the arts. They translated and studied the early Gre 
writings, and thus became acquainted with alchemy. F 
the next four centuries men in the Arabic countries w 
the chief practitioners of the alchemical art. 

We have a greater knowledge of the work of the Arat 
alchemists than of their predecessors, although the his. 
tory of Arabic science has, on the whole, been rath; 
neglected. At first the Arabs followed the earlier Gre 
writings, but after exhausting the information contain; 
therein they initiated their own experiments. The theori 
which became their guides and which they raised 
prominence were the concept of the four elements a 
the sulfur-mercury formation of metals. The idea of th 
four elements stemmed from the Greek philosophers 
There was thought to be four fundamental forms , 
matter. These were earth, fire, air and water. This id 
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NOTA MINERALIUM ET ALIA 
RUM RERuM CHYMICARUM. 


Luna Argentum 


Antimonium t 
Arfenicum 
Auripigmentum 


Alumen 
Aurichalcum 


Atramentum 

Acetum 

Acetum deftillatum 

Amalgama 

Aquavite 

Aqua Fortis feu Aqua fe- 

paratoria 

Aqua Regis feu aqua Sty- 
ia 

Alembicus 

Borax 

Crocus Martis 


Cinnabaris,ufifur 


Cera 


FES off 


$LooyX 
ot 


Crocus 


Symbols used by the alchemists. From Oswald Croll’s Basilit 
Chymica (1609), 


was based on such observations as the burning of w00 
which gave off flames (i.e., fire) and left behind a residt! 
of ashes (i.e., earth). Each of the so-called elements ha 
two properties: earth was dry and cold, fire was dry 
hot, water was moist and cold, and air was moist and ho! 


To transmute one element into another, it was necess@!' 


to alter the proportions of heat, cold, dryness and mols- 


ture in 
pure 
as rea 


were 


knowr 
the elg 
juced 
water, 
operat 
ture 
esidu 
when 
ausIn 
attrac 
their 1 
The 
was d 
the fo: 
called 
were 
‘sulfu 
ipwal 
portio 
“merc 
prepa 
the be 


This 

Parac 
foun¢ 
sun, | 
(silve 


amn 


Thr 


== = = = 
Bae 
| 7 = 
AD 
= SS 
3 “jo = SS = 
A 
SSS 
= 
= 
= 
3 | | | 
| 
| 
| 
TI 
futil 
men 
| tacts 
alon 
‘ 
4 26 


Tate 


‘Vent 


nde A 


ntw 
LO 


wood 
sidui 
Ss ha 
y an 
1 hot 
sal 


mols- 


tyre in the composition. This could be done by preparing 


pure “cold ‘dry,’ “hot” and “moist,” and using them 
Methods of preparing these “substances” 
{ out, on paper, by the Arabs. The famous 
Jchemist Abu Musa Jabir B. Hayyan, more popularly 
known as Geber, who lived at Kufa around the end of 
the eighth century, wrote that pure “cold” could be pro- 
iyced by adding a moisture-absorbing substance to 
water, distilling the mixture, and then repeating the 
yperation seven hundred times, whereupon all the mois- 
ture in the water would be removed, leaving behind a 
esidue of pure, white, crystalline “cold.” This “cold,” 
when added to metal, would change its composition, 


as reagent 


were WOl 


ausing transmutation. Later European alchemists were 
attracted to the four-element theory, and spent much of 
their time attempting to alter the composition of metals. 
The other theory which the Arabs favored, and which 
was derived ultimately from Greek sources, postulated 
the formation of metals from two hypothetical substances 
called “mercury” and “sulfur.” These two substances 
were present in the core of the earth. A dry vapor from 
sulfur” and a watery vapor from “mercury” filtered 
ipward through the rocks and, uniting in various pro- 
portions, formed different minerals. Gold had the most 
“mercury” and the least “sulfur” in its composition. To 
prepare gold, it was necessary to remove “sulfur” from 
the base metals. 


This frontispiece from an early German edition of the works of 

Paracelsus is an excellent example of the allegorical illustrations 

found in books on alchemy. The figure on the left, crowned with the 

‘un, represents gold. The figures on the right are Mars (iron), Luna 

(silver), Jupiter (tin) and Venus (copper). The winged figure in the 
clouds is Mercury. 


The alchemists of Islam wasted much of their time in 


lutile attempts at transmutation, but during their experi- 
ments the, 


lacts, all oO} 
along cent 
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Through { 


discovered new substances, reactions and 
vhich were useful to the chemist who came 
ies later. They brought into prominence 
al ammoniac, borax and other compounds. 
r writings the western world first became 


acquainted with the mineral acids. Geber’s recipe for the 
substance which we call nitric acid was this: heat to 
redness an alembic a mixture of one pound of vitriol 
of Cyp: (copper sulfate), two pounds of saltpetre, and 
one-half pound of alum of Yeman (aluminum sulfate). 
This process was used for several centuries in Europe. 

In addition to discovering chemical facts the Arabs 
advanced the design of laboratory apparatus. The draw- 
ings of equipment which they placed in manuscripts and 
which later appeared in printed books helped the early 
alchemists of Europe to learn the practical side of the 
art. 


Alchemy Reaches Europe 

The crusades of the 11th, 12th and 13th centuries 
awakened Europe and quickened the pace of civilization. 
Educated men became interested in Grecian philosophy 
and science. Arabic manuscripts bearing the learning of 
the ancients were translated into Latin. In 1144 a scholar 
known as Robert of Chester drew up the earliest known 
European alchemical manuscript. Thereafter alchemical 
writings appeared with increasing frequency. The in- 
vention of movable type in the middle of the 15th century 
and the subsequent rise of the book trade made alchemical 
tracts readily available. The followers of alchemy in- 
creased, and in the next two hundred years the pseudo 
science reached the peak of its popularity. During this 


(Continued on page 38) 


SECRETS Reveald: 


OR, 
An OPEN ENTRANCE 
TO THE 


Shut-Palace 


of the Kina: 


Containing 


The greateft in 


CHYMISTRY 


Never yet fo plainly Difcovered. 

Compofed 
By a moft famous ENctisn-man , 
| Styling himfelf 4 NONTaUsS 
| or ETRAANEUS PHILALETHA 


3 
COSMOPOLITA: 
Who, by Infpiration and Reading, 


| attained to the PHILosoPHERS STONE 
at his Age of Twenty three Years, 

| Anxe Domini , 1645. 

i 


Publifhed for the Benefit of all Englith-men, 
by w. C. a true Lover 
> of Art and Nature. 


| London, Printed by '. Godbid for William Cooper 


| in Little St. or Litth-Britain, 16€9. 


This alchemical work has been attributed to George Starkey who 
learned alchemy in Boston and later became a famous physician in 
London. 
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ELIMINATION OF NONESSENTIAL 
REPAIR PARTS 


STEWART R. VICKERY 


Chemical Corps Engineering Command 


Marvin P. 


Chemical Supply Section 
Memphis General Depot 


B* DEFINITION a repair part is that essential element, 
material, component, assembly, or sub-assembly of 
an item of equipment required for the maintenance or 
repair of that equipment. 

Basically every item contained in Bills of Material 
drawings for any given equipment is a potential repair 
part; however, one can readily visualize the enormous 
expense and complications incurred in providing facilities 
and making provisions for such a condition. Further- 
more, it is not difficult to recognize that management of 
a repair parts system in such a fashion would be highly 
impracticable and from every conceivable viewpoint 
would result in a most inefficient and extremely costly 
operation. Consequently, based on engineering estimates, 
issue experience data, maintenance evaluation, and other 
relevant factors, repair parts are born into the supply 
system for the express purpose of accomplishing the 
optimum of maintenance and repair with a minimum of 
expenditures and labor. Those responsible for determin- 
ing whether a certain item should be introduced into the 
supply system as a repair part must have a clear under- 


Typical examples of the elimination of nonessential and duplicate repair parts. A total quantity of 798 items were determined to be either nov- 

functional, maintenance free for the life expectancy of the end item, or luxury type items and accordingly were deleted from the supply systen 

as being nonessential for effective maintenance requirements. Standardization on similar and duplicate items resulted in a reduction of 104 item 
from the supply system, The name repair part has now superseded spare part in military supply terminology. 
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standing of the intended use of the equipment in ques. 
tion and the principles involved in its construction ar 
operation. 

The factors to be considered in the development \ 
repair parts lists should include, but not necessari) 
be limited to, the following: 

Mortality (consumption) rates for individu; 
items. 

2. Emphasis to be placed on allowances of fast moving 
parts. 

3. Drastic limitations or elimination of nonfunction: 
or slow moving parts. 

4. Requirements for mobility. 

9. Technical skill required. 

6. Limitations of infrequently-required, bulky 
very heavy parts, requiring time or use of facilities no! 
available to lower echelons of maintenance. 

Despite the fact that the utmost of precaution and cai 
is exercised in determining whether or not a particu: 
component shall be established as an authorized repa 
part, it is conceivable that in some scattered areas t! 
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skilled technical service 


traditional quality 


NIAGARA FALLS, N. Y. 


/\ | T LAKE CHARLES, LA. 


BUY AMMONIA 
to better advantage 
from MATHIESON 


Require dependable deliveries of ammonia . . . coordinated 
with vour production schedule? It will pay you to 


order from Mathieson. Here’s why: 


Five shipping points assure marimum protection against 


supply inte ptions. 


pert technical service particularly in the pulp and 


paper and metals processing fields eee is always available. 


Balanced output to industry and agriculture 


eliminates seasonal shortages. 


Talk over your ammonia requirements with an 

Olin Mathieson representative soon. Let him show you why 
more people buy more chemicals to better advantage from 
Olin Mathieson... 
basic industrial chemicals. 


America’s prime producer of 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD 


MATHIESON 


INORGAN EMIC 
Hypoct orit 


if 


ALS: Ammonia e Bicarbonate of Soda e Carbon Dioxide e¢ Caustic Potash 
e Nitrate of Soda e Nitric Acid e SodaAsh e Sodium Chlorite Product . 
ORGANIC 
GANIC Ethylene Oxide Ethylene Glycols 


Formaldehyd 


Methanol e Sodium Methylate e Hexamine e Ethylene Diamine e Polyamines 
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Polyethylene Glycols e Glycol Ett 


\ 


MORGANTOWN, W. VA. 


LOUISIANA, MO. 


MARCUS HOOK, PA. 


Caustic Soda e Chlorine e 


3794 


Hydrazine and Derivatives 


phate of Alumina e Sulphur (Processed) e Sulphuric AciJ 


Solvents . Ett 


ylene Dichloride Dichloroethylether 


Ethanolamines e Trichlorophenol e Trichlorobenzene 
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selected item may be procured, packaged, and stored, but 
may actually never be required for issue due to no 
maintenance requirement developing. Immediately after 
such a situation becomes known, appropriate action is 
initiated to delete that item as an authorized repair part 
and to prevent any recurrence of it being designated for 
replacement purposes. 


Survey to “Purify” the Program 

Through no particular lack of competence on the part 
of any activity and due to changes from time to time of 
logistic policies, a cumulation of the foregoing instance 
had resulted in the supply system being cluttered up 
with a multitude of nonessential items, slow moving 
parts, etc. Recognizing the critical need for a complete 
review of repair parts, the Chemical Corps Engineering 
Command, in conjunction with the Chemical Section, 
Memphis General Depot, Materiel Command, has com- 
pleted a program to remedy the existing repair parts dis- 
crepancies and has implemented the necessary measures 
to prevent the recurrence of a similar condition. 

This special project was initiated in September of 1954 
to review all repair parts in the supply system from the 
viewpoint of “purifying” the entire overall repair parts 
authorization program. Primarily, the project revolved 
around the examination of individual and assembly type 
parts to eliminate those items considered to be non- 
essential, to incorporate individual items with relative 
application and calculated life expectancy into repair 
parts kits, to delete those type parts that may be fabri- 
cated in the field, and to standardize on commercial pack 
and unit of measure. The approach to the repair parts 
evaluation was actually to conduct a physical examina- 
tion of every authorized repair part along with the review 
of corresponding Supply Manuals, Chemical Corps draw- 
ings, and affected specifications. This method afforded the 
project-reviewing representatives a thorough acquaint- 
ance with the part and enabled them to identify those 
items suspected as being excessive to maintenance re- 
quirements. The “suspicious” items were then further 
reviewed by technical personnel for final decision on the 
action to be taken and a firm decision was made “‘on the 
spot” in regard to final disposition of the original review 
proposals. This method of executing the program greatly 
contributed to an early accomplishment of the project 
in that valuable time was not lost in the preparation of 
formal reports with recommendations which would have 
to be acted on by a number of activities at some later date. 

In the performance of the parts review it was found 
that a considerable quantity of apparently different com- 
mercial components were, in reality, duplications listed 
under various manufacturers and manufacturers’ part 
numbers. Also there were functionally identical com- 
mercial type parts in which there was a slight variation 
only in the assembly or attachment design. These origin- 
ally necessitated the assignment of independent descrip- 
tions and stock numbers for Chemical Corps applications. 
By incorporating minor design modifications into the 
mating or attaching assemblies, a number of individual 
components and/or sub-assemblies were standardized 
into one common item satisfying all previous design re- 
quirements, and resulting in a reduction of the variety, 
kind, and type of commercial parts procured, stored, and 
issued in the supply system. 

During the initial planning stages of the program, 
designed to evaluate the repair parts system with a 
critical eye toward reducing the mass inventory of non- 
essential items. the objectives were reviewed. The areas 
of (1) nonessential repair parts, (2) diversity of repair 
arts, (3) inte hangeable parts, (4) unnecessary vari- 
ants, (5) duplic ‘ion, (6) standardization, and (7) repair 
parts kits, were —tcrmined to be of paramount considera- 
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tion in accomplishing successfully the intent of ¢h, 
program. 


Discussion of Factors Involved 

In the order listed above, the factors of consideratig, 
are discussed below: 

1. Nonessential Repair Paris. In the supply. an 
maintenance operations of any system, the first though; 
that comes to mind is “What are the determining factors; 
classifying this item or that item as either ‘essential’ , 
‘nonessential’?” Certainly, one would desire to hay, 
made available to him that particular part which is ye. 
quired to satisfy his special need at any given time, by; 
an attempt to justify each and every individual, antici. 
pated requirement would necessitate the procuremen: 
and storage of an endiess variety and quantity of repai 
parts. In other words, a component part for a piece 
equipment may very well be considered as essential by 
one user and be considered as nonessential by anothe 
user, depending on the protection and care given that 
equipment by each user during normal operation. Bu 
through the compilation of usage data and operating 
experience from a cross-section of all users of a particule 
piece of equipment, a list of those parts reflecting a rea- 
sonable degree of consistent issue combined with a tech- 
nical analysis of the replacement requirement constitute: 
an item considered to be essential for normal and 
anticipated operating conditions. All other component 
parts, including those of a slow-moving nature, and thos 
which are not indispensable for the effective operatic: 
of the equipment involved are categorized as nonessential 

In the recent review and examination of the Chemica 
Corps supply system approximately twenty percen' 
(20°, ) of the existing authorized repair parts were re- 
classified as being nonessential. This resulted in actior 
being immediately initiated to make proper disposition: 
these parts and to discontinue current and projecte 
procurement of them. 

2. Diversity of Repair Parts, The magnitude of th 
repair parts problems, particularly in regard to dissimila 
or unlike component parts, is not a new problem in th 
Army supply system, but, in fact, dates back to Worl 
War I. In that war the maintenance support policy wa: 
based on the concept that each and every part was subject! 
to failure and therefore every part for every item shoul 
be stocked for replacement purposes. During the period 
between the two world wars, manufacturers and govern- 
ment agencies made some progress in designing ané 
producing standard parts and common hardware. Com- 
mon threads, uniform bore sizes, and uniform bore strokes 
for gasoline engines were adopted. During the mobili- 
zation for World War II, the World War I concepts | 
reliance on the manufacturers for repair parts suppor 
and the stockage of every part were abandoned. 

The policy in vogue upon entering World War II was 
that only essential repair parts would be stocked by tht 
Army. However, the wide range of end items in us 
resulted in many different types of repair parts entering 
into the system; another reason for a wide variety of pats 
is the large number of different makes and models 0 
essentially similar equipment. 

3. Interchangeable Parts, Generally speaking, t 
term “interchangeable parts” refers to identical items 
made by one or more manufacturers. However, as ofle! 
used in supply procedures, the reference applies to pa!’ 
which serve the same purpose but which may not > 
identical in shape or design. For example, items such as 
distributors, fuel pumps, carburetors, etc., made by se” 
eral manufacturers may, despite slight differences " 
shape, design, or fabrication, be used in the same app! 
cation and are therefore considered to be interchang® 
able one with the other. Parts are sometimes fully inte! 
changeable two ways and often times only int »rchange- 
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ble one iy. To illustrate, an all-weather (cold 
sistant) “O” ring for the flame thrower may be used 
+a like size ordinary “O” ring on the or r assembly 
‘or the mixing and transfer unit, but the ring for the 
aixing and transfer unit hopper (not all- 
veather) is not suitable for use on the flame throwe1 
flame thrower “O” ring is a two-way 
nterchangeable item while the mixing and transfer unit 
0” ring is a one-way interchangeable item. 

The question now is w hether it is more economical to 
furnish the flame thrower “Cy” 
to furnish separate “O” rings for their respective uses. 
Solutions to this type problem depend on the merits of 


ring for both applications 


ach individual case. 

4 Preveniion of Unnecessary Variants, It is im- 
possible to establish firm rules applying to every conceiv- 
able variation among items of supply, since the variations 

nay range from vir tually indistinguishable differences in 

ippearance to major differences in both appearance and 

ise, Standard specifications designed to prevent variants 

from entering the supply system are established where- 
partic ularly to commercial type items 
ances. if the standard specifications are too “tight,” 
there will be a tendency to increase the procurement 

nd stocking of variants. It is important that the specifica- 


possible 


tions contain all commercial products capable of satisfying 
the essential end use. Mere convenience, however, is not 
criterion in stipulating additional characteristics for a 
given product if the presence or absence of the added 
haracteristic is immaterial to the intended use of the 
product. 

Despite efforts to prevent variants from entering the 
supply system, the inability to procure the standard item 
ftentimes results in the stockage of two or more varia- 
tions of a single item. In cases such as this, by merging 
the items and giving priority issue to the variant, the 
variants can be removed from the system. 


9. Duplication of Items, Duplicate items are fre- 
juently hidden in the supply system behind different 
manufacturers and manufacturers’ part numbers. In- 
stances of this kind are sometimes unavoidable and quite 
lificult to rectify. As a typical example, consider the 
MIA1 Compressor wherein two major groups of repair 
parts are the gasoline engine and the compressor. The 
Army supply system may, and probably does, already 
have on hand compressors assembled by other manu- 
‘acturers together with supporting repair parts. Or, even 
though there may be no other compressors in stock, 
there would be all kinds of small gasoline engines present- 
y being maintained. To maintain these engines there 
vould be on hand about every size, type, and kind 
bolt, nut, washer, cotter pin, spark plug, carburetor, 
piston rings, and bearings. Except for a few parts actuallv 
nanufactured by the compressor manufacturer himself, 
possibly every single part required to maintain the com- 
ressor is already in the supply system. If these parts 
Uready in the system are procured and stocked accor ding 
the com ipressor manufacturer’s part numbers, the 


epair parts inventory will be duplicated with all the 
ittendant excess costs. 


0 


Unless the compressor manufacturer makes special 


efforts to provide the cataloger with all the relevant in- 
ormation about the source and precise identity of his 
“pair part, the required identification data must either 
b¢ obtained from him or laboriously researched for each 
and every compressor part against parts already in the 
System, 


The jou t 
eXaminatio) 
Chemical 


review of repair parts by actual physical 
has corrected duplications of this sort in the 
rps 


(Continued on page 44) 
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vv COAL CHEMICALS 
vy PROTECTIVE COATINGS 
vv PLASTICIZERS 

yy ACTIVATED CARBON 


* Gront Building - Pittsburgh 19, Pa. 


“A CASE OF IDENTITY” 

Colonel M. Auld, 
president of the Institute 
of Petroleum, with offices 
at 25 Victoria Street, Lon- 
don, S. W. 1, England, 
has written the JOURNAL 
avery gracious letter 
calling attention to an 
error in our September- 
October 1955 issue listing 
him as one (No. 51) of the 
group of scientists, Army, 
and Navy officers pictured 
on page 20 under the title, 
Group 

Colonel Auld, ‘etired Army officer, received 
the copy of the green thpoualh the kindness of Mr. 
Norman Thompson of the Sun Oil Company. Colonel 
Auld states in his letter that the group photograph ap- 
pears to have been taken before he arrived in the United 
States with the British Military Mission in World War I. 
He became identified with the chemical warfare estab- 
lishment here and later returned to France with the 30th 
U. S. Engineers and served in the Argonne with that 
regiment. The unit was subsequently designated the First 
Gas Regiment. 


“Gas Warfare search ( 


itis} 


The JourNat is pleased to print herewith an authentic 
photograph of Colonel Auld 

The principal purpose of printing the photograph of the 
1917 group together with the partial list of identifications 
was to obtain verifications of the list for Mr. A. Fieldner. 
chief fuel technologist of the Bureau of Mines, who was 
himself one of the 1917 scientific group 
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The complexity of today’s weapons systems—in being or projected—and the 
urge for further “break-throughs” in science, place ever-increasing demands 
upon organic chemistry for materials of hitherto undreamed of properties. 
In this article, Mr. Hooker discusses the vital importance to our national defense 
of the organic chemical industry of this country, and develops his view that 
its continued well-being depends essentially upon its protection by ‘selective 


security tariffs.” 


In recognition of the fact that the tariff question is one on which there are 
widely different opinions, the Journal notes that the publication of this article 
is not to be construed as indicating necessarily an indorsement by A.F.C.A. of 


the tariff policy described.—Editor. 


TARIFFS AND TECHNOLOGY 


By R. W. Hooker 
President, Synthetic Organic Chemical 
Manufacturers Association 


5 pee READERS of the ARMED Forces CHEMICAL JOURNAL 
need no introduction to the key importance of chemi- 
cal research to our nation’s technological and, hence, 
military strength. Few of us, however, have the chance 
to think about the kind of action that is needed on a 
national scale to keep technology growing at the clip 
necessary for U.S. world leadership. 

A number of people have been thinking about these 
matters. What they have found and what needs to be 
done rate the attention of every scientist and executive in 
the chemical industry. 

Very recently the Secretary of the Army approved the 
report of the Advisory Committee on Chemical Corps 
Mission. The Committee’s report reminds us that “En- 
couragement and effective utilization of the nation’s 
technology is a decisive factor in national defense. In all 
fields of scientific and technical endeavor—whether nu- 
clear, aerodynamic, chemical, biological, electronic, 
mechanical, etc.—the nation’s defense needs call for the 
finest effort and the best result of which man is capable. 
Pre-eminence is essential both for avoidance of war and 
for survival in warfare.” 

The urgent importance of technological leadership to 
our national security is justification enough for the 
American people to adopt whatever measures are needed 
to sustain it. But the price of these measures really makes 
technology a bargain when we realize that it is just as 
important to our national welfare. 


The National Science Foundation has recently placed its 
seal of approval on this quality of technology. In a com- 
prehensive report on scientific personnel resources, the 
Foundation stated that “Our expanding economy and ris- 
ing standard of living require that increasing proportions 
of our labor force be devoted to science and technology. 
National science policy must make provision for the 
initiation and support of measures designed to assure 
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the adequacy of our scientific and technical personn 
resources to meet potential needs.” 

From the security standpoint there is ample eviden 
that the United States may be losing its position of leader- 
ship to Soviet Russia. The Commission on Human Re- 
sources and Advanced Training reported in 1954 the’ 
“Russia is increasing her supply of management experts 
engineers, scientists, doctors, and other professional me! 
and women as rapidly as is the United States, and in son 
fields more rapidly.” The National Science Foundati 
reported in 1955 that “the scientific and technical person- 
nel resources of certain other countries are rapidly ap- 
proaching ours in numbers, with the indication that ¥ 
may be surpassed within the next few years.” In its recet! 
study on SOVIET PROFESSIONAL MANPOWER, th 
Foundation reported that in applied scientific fields th 
number of Soviet professionals with completed hight 
education was about equal to or somewhat above th 
number of trained persons in these occupations in tl 
United States. 


I AS THE ComMIssION found, the state of the world f 
centuries to come may hinge largely on the effective 
ness with which we in the United States employ our !! 
tellectual resources and if, as it also found, both our ml 
tary security and peacetime welfare are closely tied t 
scientific progress—we need to look to the manpow' 
and material resources which support our technology 
We can hardly be faulted on the growth in the numb 
of scientists in the United States since 1930. We hi 
46,000 scientists in that year. By 1940 this number hé 
grown to 92,000. In January 1954 the Office of Detens 
Mobilization estimated there were approximately 200." 
scientists in the United States. More than half of thes 
were employed by private industry, according to a pl 
liminary report of a National Science Foundation su!v! 


. . . hy 
just published. Half of these scientists are chemists, ! 
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THE AUTHOR 

Wolcott Hooker, vice president of Hooker 
Electrochemical Co., was elected president of the Syn- 
thetic Organic Chemical Manufacturers Association last 
December. He was born in Chicago, is a graduate of 
Cornell University, and attended the Advance Man- 
agement Program at Harvard University in 1954. Mr. 
Hooker is also president of the Chlorine Institute, past 
president of the Compressed Gas Association, and is a 
Director-at-Large of the Armed Forces Chemical Asso- 
ciation and a director of the National Industrial 
Conference Board 


far the largest group, and 60,000 of the chemists are em- 
ployed by private industry. The largest portion of the 
chemists (39°, ), as you might expect, were employed in 
the chemical industry. 

There is evidence, that our supply of pro- 
fessional and scientific manpower is not keeping abreast 
of the absolute current and potential requirements of the 
expanding technology upon which our national growth 
and security depend. This was the conclusion reached by 

Committee on Manpower National 
Security in late 1953. 

The August 1955 Scientific Manpower Bulletin of the 
National Science Foundation found that the current 
shortage of research and development scientists and engi- 
neers was largest in the aircraft, electrical equipment. 
petroleum, paper, food, and primary metals industries. 
About half the companies in the chemical industry also 
eported shortages of scientists and engineers but only 
one-fifth of them indicated that the shortages were 
significantly impeding or retarding their research and 
development program. Nevertheless, physical and organic 
chemists with a Ph.D. degree were reported to be in great 
demand as well as physical and organic chemists at all 
legree levels with two to ten years of experience. Some 
firms in the chemical industry also reported a shortage 
of physicists for their research programs. 

The importance of the 


however, 


Resources for 


organic chemical industry to 
the growth of the nation’s technology through research 
and development is shown in several ways. 
chemists of the manufacturing 
chemists are by far 


Among the 
industries, the organic 
the largest group. The Bureau of 
Labor Statistics reported in 1953 that “Most industrial 
applications of the science are in organic chemistry. Con- 
sequently, many more chemists specialize in this than 
inany other branch of the profession.” About 60 per cent 
of the chemists in the chemical industry are in the organic 
field. More than half of all chemists in manufacturing are 
employed by the industrial inorganic 
branches of the chemical and allied products industrial 
group. In 1952 these two sectors of the chemical industry 
employed about 40,000 chemists and engineers assisted 
by 18,000 technicians. Nearly 75 per cent of these were 
employed in the organic chemical sector of the industry. 


EWELL of the 


presented an interesting analysis of the role of 

search in economic growth in the July 18 issue of Chemi- 
cal and Engineerir ig News. He divides the net contri- 
butions to gross national product in 1953 into amounts 
attributable to research and deve lopment conducted dur- 
ng the period 1928 to 1953. The two largest contributions 
were in the introduction of new products (estimated net 
ontribution, $15 to $30 billion) and the lowering of the 
‘ost of production of products (same estimated contribu- 
tion). In the category of new products the examples he 
offers show that the fruits of chemical research were 
lominant cluding synthetic drugs, fertilizers. insecti- 


organic and 


National Science Foundation 


cides, synthetic plastics, synthetic fibers, synthetic rub- 
ber, and synthetic detergents. 

Ewell’s analysis is revealing because over 55° of the 
chemical industry's research is devoted to the develop- 
ment of new products. At the same time, basic research 
is far from neglected. The chemical industry’s use of 12°; 
of its research budget on basic research (compared with 
less than 7°, of the Federal Government’s research and 
development expenditures for basic research) represents 
a greater portion of its research effort for this use than 
any industry. 

The industr y's trade association, the Synthetic Organic 
Chemical Manufacturers Association, has established an 
incentive to basic chemistry in the 
»f $1,000 cash and a suitable 
gold medal to the scientist who in the judgment of the 
American Chemical Society makes the most significant 
contribution to basic research in that field. 

J. E. Hobson of the Stanford Research Institute recom- 
mended in his paper at the Fourth Conference on Scien- 
tific Manpower, conducted by the American Association 
for the Advancement of Science in December 1954, that 
industry channel large sums of money directly into basic 
research laboratories. The chemical industry must agree 
with this advice because the nonprofit institutions per- 
forming research receive their greatest support from the 
chemical industry. 

The implications of this kind of research effort to the 
national welfare can also be drawn from a number of 
sources. About a year ago the Survey of Current Business 
attributed the expansion of the chemical industry in large 
measure to its ever-increasing scale of research and de- 
velopment work. Expenditures for new plant and equip- 
ment by the chemical industry in turn kept pace with the 
expanding outlays for research and development. The 
Paley Commission found that the chemical industry had 
made phenomenal progress since World War I by concen- 
trating intensively on research and development and that 
heavy annual investments in research and plant necessary 
to achieve these results yielded a constant stream of new 
products of such basic importance that practically every 
industry is now dependent on the chemical industry to a 
considerable degree. The Commission found that the most 
notable supplements to our material stream in recent 
years have been the new synthetics—plastics, fibers, 
pharmaceuticals, rubber, and the like. Within the realm 
of scientific activity the development of organic chemicals 
has been outstanding. 


research in organic 
form of an annual award 


oo REPORTS of the U.S. Tariff Commission indicate 
that the synthetic organic chemical manufacturing 
industry is devoting more than 5 cents out of each dollar 
of sales to research. This is well above the national 
of about 3 per cent of sales. In the fourteen-year 
period 1941 to 1954, the synthetic organic chemicel in- 
dustry more than quadrupled its employment of tech- 
nically trained research workers—from 3,000 to 13,500. 

The chemistry of synthetic organic materials has made 
available at critical moments in our national history such 
items as dyestuffs, medicinals, synthetic rubber, plastics, 
camphor, synthetic fibers, antibiotics, and 
agricultural Organic chemicals met World 
War II needs in the form of sulfa drugs, penicillin, vita- 
mins, disinfectants, insecticides, mildew inhibitors, anti- 
freeze, high octane aviation gasoline, de-icer fluids, brake 
fluids, solvents, self-sealing gas tanks, plastic coatings, 
rocket fuels, smokeless powders, primary detonators, and 
other exp'o;ives. To these were added in the Korean emer- 
gency bullet-proof vests, rockets, napalm bombs, jet fuels, 
and streptomycin. The wartime atomic bomb project was 
staffed with the skilled personnel drawn from the chemi- 
cal industry By 1953 some 20.000 chemical company 
workers were employed at eight AEC _ installations 
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Nearly 4,000 chemists and chemical engineers are em- 
ployed in AEC projects. Current research in the industry 
is developing the use of radioactive materials for 
wnalysis and chemical reactions. New developments 
of chemical synthesis in the fields of acetylene deriva- 
tives, flurocarbons, hydronitrogens, silicones, epoxy 
resins, isocyanates, terephthalate polyesters, and metals 
development promise considerable excitement for the im- 
mediate future. 

All of these developments add up to a situation which 
has the following significance: Expanding technology is 
vital to national security, indispensable to continued 
prosperity, research and development activities of pri- 
vate industry are a major instrument in the supply of 
this technology: industrial chemistry occupies an im- 
portant, if not a major part, in this research and develop- 
ment activity; organic chemists are perhaps the most im- 
portant single group of scientific personnel engaged ir 
these private research and development activities; in 
great majority of organic chemists engaged in research 
and development activities are employed by the synthe- 
tic organic chemical industry; Governmental and indus- 
trial policy must be shaped to maintain and expand this 
private research and development activity. 


i ie EXCEPTIONAL research and development effort of 
the companies making up the synthetic organic chemi- 
cal manufacturing industry (388 companies in 1954 spent 
$245 million for this pur pose ) shows that private chemi- 
cal companies individually are determined to do their part 
in sustaining America’s leadership in the race for tech- 
nological superiority. 


Without the plant, equipment, and force of skilled 
manpower in being, however, to utilize existing tech- 
nology to supply the chemical materiel of industry and 
of war, the nation would be hopelessly vulnerable to 
attack by an aggressor. The Synthetic Organic Chemical 
Manufacturers Association has, for this reason, labored 
earnestly in an effort to make the Federal Government 
fully aware of the importance of adequate tariffs against 
the low-cost competition of the German, English, Swiss, 
Italian, and Japanese chemical industries in order to pre- 
serve the economic conditions required to maintain the 
amount of productive capacity needed to supply military 
and essential civilian items in time of emergency. The 
tariff policy which our Association has been urging upon 
the national Government for the benefit of the organic 
chemical industry we call “selective security tariffs.” 


The unit labor cost in the production of most organic 
chemicals is relatively high. The many steps involved in 
the synthesis of our modern organic compounds require, 
in all but a relatively few which are adapted to continu- 
ous processing, the closest attention of our chemists, en- 
gineers, and skilled chemical equipment operators. Our 
methods and our efficiency are matched by those used in 
the well-established chemical industries abroad, but our 
wages range above $2 per hour while theirs are in the 
order of 50 cents an hour or lower. 


Without a tariff to equalize the cost advantage of for- 
eign chemicals which stems entirely from their lower 
wage rates, our companies could not sell their products 
in the American market. Without the assistance which 
Congress provided specifically to foster the continued 
growth of our industry, we could not produce most of 
the organic chemicals made and sold in this country to- 
day. Or, producing them, we could not compete for sales 
in the American seiasiin vith German, English, Swiss, 
Japanese, and Italian che als which can be laid down 
in this country at a half or two-thirds the domestic cost 
of production. 
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In today’s battle for world supremacy in te: hnology 
selective security tariffs means realistically m« derating 
every proposal for the reduction of tariffs in the light o 
its probable impact not alone upon the plant apacity 
which would be needed for full mobilization, not alo», 
upon the level of employment of skilled personne] whic 
it would affect, but above all upon its effect here today 
on the inclination and capacity of our domestic . shemica 
companies to devote an exceptional portion of their sales 
dollars to research and development, and to plow back 
their earnings into new plants and equipment for the pro- 
duction of the new chemicals created by that effort 


ASSOCIATION'S POLICY of selective security tariff 
has a significance far away and beyond the confines 
of the organic chemical industry. The intertwining of 
chemical technology with the technology and manufae- 
turing processes of almost every other American industry 
realistically means that the measure of our efforts is re- 
flected in the order of progress attainable throughout 
American industry. Unless chemical processes make pos- 
sible the developme nt of new metals to meet the chal- 

lenge of jet engines, guided missiles, and intercontinenta 
ballistic missiles, the national security will be substanti- 
ally impaired. Unless organic chemical technology sus- 
tains the continued flow of new materials which are mad 
from the abundant raw materials of America to replae 
critical materials which come from beyond our shores, we 
cannot be assured of the broad base of material resources 
needed to sustain any technological superiority which wi 
might otherwise achieve. Unless the prosperity of th 
organic chemical industry is maintained at a level whic 
sustains its rate of growth (now three times that of manu- 
facturing industries generally), our companies cannot 
continue to provide the attractive employment opportuni- 
ties to the intellectually gifted young men and wome 
of America on the scale needed to help make the scientific 
professions sufficiently attractive in our capitalist econ- 
omy to outstrip the production of scientific manpowe! 
by Soviet Russia. 

The scientists and executives of the chemical industr 
and the scientists and military leaders in the Arm 
Forces are among the custodians of the trust of America 
technological superiority. To be faithful to that trust we 
must be alert to preserve the wellsprings of our tech- 
nology. We must give our attention to the problem | 
attracting young men and women of high school age int 
the sciences and to encourage the continuation of thei 
interest in those fields in college and graduate school. W 
must be alert to support and foster the expansion 0 
nonprofit private research and development activities 
We must use our influence in our own companies to pro- 
mote a continuing high level of research with due atten- 
tion to a just proportion between basic and — 
research. We must speak out for the adoption and fait 
application of Government policies which are ete : 
sable to the preservation of this trust, whether it be it 
the field of military manpower policies for mobilization 
or a policy of selective security tariffs to foster a hig gt 
level of activity in those areas of our industry wher 
such assistance is needed. 


H. A. KUHN 
Consultant 

Chemical & Industrial | Ss 

Reports @ Surveys 

2025 Eye Street, N.W. Washington 6, D. ¢ 
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VOBILE SEA BASES 


(Continued from page 15) 


Third, the sea base’s offensive punch would be used to 


stop attac at their source—the enemy's bases—using 


ve full advantage of our mobile bases against their fiaed 


bases. The ace we do not mind showing is that we will 


now course and distance to their fixed bases in advance, 
vhile they will not know the exact whereabouts of oun 
nobile bases 

Such a carrier task force is the application of atomic 
apabilities in an exacting blend of air and sea power, of 
wrier-based fighters re clyi ing on warning and control 


furnished by cruisers, of warning and pntinsabiannrine 
helicopters ‘operating from cruiser decks, of carriers 
poised behind cruiser-launching missile umbrellas and 
of all ships in turn dependent on the effective destruction 


{enemy forces and bases by carrier-based bombers and 


submarine-launched missiles. It is the logical develop- 
ment of sea-air power in the atomic age. This would be 


primary mobile deterrent force for the age of long- 
ange missiles. It is a force which the Navy must perfect 


before that age comes and which, though it would not 
escape unscathed, would have a most favorable exchange 


ate ina battle as well asthe power of diverting the enemy 


forces from our homeland. 


This future carrier force has been projected to demon- 
trate that the carrier has not vet reached its ultimate 
levelopment as a major weapons system. Further, the 


principle of the mobile air base, which it exemplifies is, 


necessity, experiencing a resurrection among expo- 


nents of ain power. 


In addition to the carrier, there will be other mobile 
leterrent forces to strengthen U. S. strategy in the age 


of missiles. Very long-range missiles launched from sub- 


marines and surface ships constitute one fruitful line 
fadvance. Also promising is the long-range attack sea- 
plane. This has an additional advantage which the carrier 
force lacks seaplane forces can be widely dispersed 
verseas in many small, relatively inexpensive units, in 
eas Where maintenance of other forces would be too 
ostly. The appearance of modern U.S. seaplanes in an 
rea thousands of miles from American soil could estab- 
lish a threat to an ene my’s flank and require a diversion 
f his defenses from other fronts. 


The seaplane can soon be given the speed and altitude 
nd load-carrying capabilities of land-based jet bombers. 
It can be given the ability to operate from any sheltered 
bay, gulf, lagoon and estuary having water ‘depth of a 
lew feet. It can be given the capability to land in semi- 

leltered sea areas adje cent to the enemy’s shore, refuel, 
farm, and replenish from a waiting submarine and pro- 
eed on its mission. It need not return to the area whence 
departed. With these capabilities it could deliver 
powerful weapons to vital targets, yet operate from a 
\obile base ~ removed from threat of heavy attack. 


‘he Operating base, a seaplane tender far to the rear, 
an be yi en pm and helic opter defenses against light 
ir and submarine attack. It can be moved freque ntly to 


toil key attack; no advance preparation is needed ‘and 
No expensive facilities are left behind as improvements 
0 someone else’s property. Nor are the sabotage and 
“plonage problems as great for a floating base. 


With per! 


ips half a dozen seaplanes, a single tender, 


n 

id a pair of logistic submarines, an integrated force 
ould be provided that an enemy could not ignore. Once 
clear p lsion can be fitted to the seaplanes—and 


this + 
ould be 
larther ba 


appear ideally adapted—the submarines 
ensed with and the tender base moved still 
ut of attack range 


Use of a proper seaplane force is good deployment 
an essential to nuclear warfare. It permits tomorrow’s 
Navy to attack from unpredictable directions and to di- 
lute, divert, and divide an enemy's attacking forces. 

It is therefore submitted that. first, survival of the 
United States requires a supplementary reserve of nu- 
clear striking power which can be launched from mobile 
bases and, second, the Navy's development of weapons 
systems employing sea and ait provides such power in 
natural course. It is important to note also that such naval 
forces can be equally effective in both nuclear war and 
non-nuclear war. This permits us to apply the type and 
degree of power appropriate to the situation and avoids 
the predicament of being unable to use force when neces- 
sary because the only force available is too great for 
the circumstances 

Whether or not we become engaged in limited wars 
in the future, there will be jobs to do which may not 
involve all-out nuclear assault on the enemy’s sources of 
military strength. Allies must be supported, supplied, and 
in some cases fed, and our own raw material needs must 
be met. And so transpo ., both surface and air, must flow 
‘rhaps tactical air support for 
hard- pressed allies must ae be provided, without atom- 
izing a friendly population. It is likewise conceivable that 
in the later phases of a nuclear war the patterns of a 
non-nuclear, conventional war may return. 

In any event these naval striking forces have the dual 
capability for both types of war. Most of the existing 
fleet was designed for the non-nuclear, and successfully 
so, as the Pacific wars have shown. New construction. 
modernization, and modifications will continue to be 
adapted to the atomic. But they will retain their flexibility 
however the issue may be joined. Mobility makes them 
irreplaceable as a safety factor today: the same mobility 
and flexibility spell economy in a world where the exact 


safe ly across the oceans 


For your chemical needs, 
call on Hooker 


DIVERSIFIED CHEMICALS 


Aluminum Chloride 
Chloroacetic Acid 


HEAVY CHEMICALS 


Caustic Soda 
Chlorine 


Muriatic Acid Chlorobenzenes 
Sodium Sulfhydrate Chlorotoluene 
Sodium Sulfide Chloroparaffin 


Sulfur Chlorides Sulfuryl Chloride 


Thionyl Chloride 


For descriptive data on these and many 
other Hooker chemicals, write for a copy 
of General Products List, Bulletin 100. 


HOOKER ELECTROCHEMICAL COMPANY 
40 FORTY-SEVENTH STREET, NIAGARA FALLS, N.Y. 


Niagara Falls e Tacoma e Montague, Mich. e New York e Chicago e Los Angeles 


: 
a 
ing 3 
4 
ity 
ONE 
day 
ical | 
] 
LIES 
ack 
riffs 
nes | 
Ol 
fac- 
try 
ve 
oul | re 
Jal- | 
| 
| 
ade | | 
| 
| 
we 
the | | 
| 
| 
nu- 
1not 
wh | 
| 
mer 
wel 
m 
j 
we 
ech- 
| | 
! 
nti 
int 
e 
ities | | 
| | ' 
pre 
ten- | 
plier j | | | 
thful 
pen- | 
ye I! 
tion | | | 
hig! | 
her‘ 
— | | 
| 
7. 
CHEMICALS | 
~ 
A | 
p. ¢. 
35 


place and nature of the next threat cannot always be 
anticipated. They will be replaced only by weapons of 
greater mobility, speed, and range. 

The United States must face up realistically to the prob- 
lems and requirements of nuclear war. As a first priority. 
varied types of striking forces must be adequately main- 
tained which alone can deter nuclear warfare, and which 
alone can be decisive in the first phase of such a war if 
it comes. A reasonable effort must also be devoted to 
home defense and to the support of our overseas commit- 
ments; even though the defensive is not decisive, the 
enemy cannot be left an open invitation to move unop- 
posed. 

If adequate strength is to be maintained in this critical 
area while supporting a reasonable civil economy, there 
must be a constant re-examination of both the kind and 
the qualities of forces. Those types of weapons which 
give relatively less security per man or dollar—however 
useful they may be for specific purposes—must be ques- 
tioned and reappraised. While the possible requirements 
of limited war must not be neglected, the maintenance in 
peacetime of forces which in unlimited war could be 
useful only in the later stages, and might even be serious 
burdens in the early stages, must likewise be questioned. 
It must be appreciated that in nuclear war it takes far 
fewer men to destroy at unheard of rates, and that it will 
take more and more men for reconstruction of industry, 
transport, and essential shelter. 

As the nature of war changes many of our present 
weapons and forces will inevitably become relics of his- 
tory, including elements of the Navy and of naval aviation 
as well. All weapons systems must stand the tests of 
mobility, multi-purpose flexibility, speed and range, 
lethality, and the other attributes. Our obligation is to 
discard those which do not measure up and to accelerate 
the development of those which show promise. 

With this approach, the Navy has a future more vital 
and more demanding than ever before. 


RESERVE ACT 


(Continued from page 19) 


exceptions) likewise transferred to the Ready Reserve 
upon completion of their active duty for training but are 
required to take part actively in reserve training. The 
law also provides effective measures to make sure that 
they do so. 

Upon being assigned to a unit of the Ready Reserve, 
the reservist is required to attend a minimum of 90 per 
cent of the scheduled drills or training periods of the 
unit and to serve not more than 17 days active duty for 
training annually*; or he may be required to perform 
not more than 30 days of active duty for training each 
year if authorized by the Department of the Army. 

Men who entered the Armed Forces or any compo- 
nent thereof before passage of the new Act do not auto- 
matically incur a training requirement. All such men, 
however, continue to be subject to the 8-year military 
obligation which was in effect when they entered the 
service. 

Insuring Participation 

Several incentives are offered to encourage active par- 
ticipation in reserve training. These include drill pay, 
promotion, and retirement benefits. In addition to these 
positive incentives, certain enforcement measures are 
provided to deal with the relatively few who might other- 
wise neglect or refuse to comply with their obligations. 


* NOTE—Under the provisio: the National Defense Act of 1916, 
as amended, members of the nal Guard and Air National Guard 
are required to participate in 4 nimum of 48 drills and 15 days of 
field training annually. They : ot take 30 days of active duty for 


training in lieu of that requi: 


Men with a training obligation in the Ready Resery, 
who fail to take part satisfactorily in reserve training 
may be ordered to active duty for training imm« diately, 
fora per iod of 45 days. Anyone who fails to obey such 
order is subject to the Uniform Code of Military Justice; 
Disciplinary action, which may include a court-martial 
is authorized in such cases. 


Men who, under a special enlistment program, com. 
plete six months of active duty for training and then faj 
to take part in Ready Reserve training may initially } 
ordered to active duty for training for 45 days. Those wh 
fail to obey the order, or who complete the 45 days , 
active duty for training and again fail to take resery 
training, may be court-martialed or be reported to thei 
local Selective Service boards for immediate inductio; 
into the Active Army. 

Members of the National Guard do not come under th; 
above provisions, since they are in a State rather tha 
a Federal status. Disciplinary action for members of th: 
National Guard who fail to participate satisfactorily 
the required training program is provided for in the mili- 
tary codes of the respective States; also, a member oi 
the National Guard who is deferred from induction by 
virtue of such membership and who fails to participat, 
satisfactorily in the required training program will by 
reported to his local Selective Service Board for priority 
induction. * * 

Enlistment Programs 

The new law authorizes additional enlistment program: 
under several of which a man can enlist directly into ; 
Reserve unit. The various enlistment choices offered ar 
among the important features of the new law: 

Six Year Enlistment. Men who have not been ordere 
to report for induction may enlist in the Reserve for : 
total of six years, to be served as follows: 

1. Active duty for two years or more. 

2. Training in the Ready Reserve satisfactorily for ; 
period which, when added to active duty time, total: 
five years 

3. The remainder of the six-year enlistment to b 
served in the Standby Reserve. 

Eight Year Enlistment. Until 1 August 1959, men ca! 
enlist directly into a unit of the Ready Reserve. Enlist- 
ments under this program will be limited to about ll 
thousand men per year for the Army Reserve. 

Under this plan men are initially ordered to active dut 
for training for six months. They then complete the re- 
mainder of their eight-year enlistment by training wit! 
the Ready Reserve. 

To be eligible for this type of enlistment a man must be 
physically and mentally qualified for Army service, no 
be under orders for induction, and be between the ages 
of 17 and 181% years. 

Men volunteering under this plan are given draft de- 
ferment. After finishing six months of active duty {0 
training, they will not be inducted into the Army pre 
vided they continue to take part satisfactorily in reser 
training. 

Those who serve satisfactorily for eight years complet 
their military obligation and are no longer subject ! 
induction or active service except after a declaration © 
war or national emergency by Congress. Those who d 
not serve satisfactorily lose their deferred status and a! 
reported for induction into the Armed Forces. 

National Guard Enlistment. The Universal Milita!’ 
Training and Service Act of 1951, as amended, provide: 
for the deferment from induction of young men who enlis 


** The Department of Defense announced on January 26, 1956, 
commencing February 1956, National Guard enlistees entering 
program will serve in Federal status during the six months act! 
duty for training.—Ed 
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who continue to be members and participate satisfactorily 
in required training until they reach age 28. The Reserve 
Forces of 1955 makes it possible for these young 
men to reduce their military service obligation to a total 
of eight years by volunteering for and completing six 
consecutive months of active duty for training 

One Year Assignment to a Unit of the Ready Reserve. 
Assignment is available to men who are subject to the 
eight-year obligation under the old law. Men who are 
to ie released from the Army before 1 July 1957, and 
who volunteer to serve actively in an organize od unit of 
the Ready Reserve for one year can become eligible for 
transfer, at their request, to the Standby Reserve. 

By enlisting and serving actively in a unit of the Ready 
Reserve for one year, the soldier reduces the amount of 
time he might otherwise be re quired to stay in that cate- 
gory. Thus he re ‘duces the likelihood of his bei ‘ing ordered 
to active duty. 

Pre-Release Provision 

The Reserve Forces Act of 1955 also permits the Army, 
at its discretion, to release men from active duty before 
they complete their normal two-year tour. To qualify for 
such release a man must have served a minimum of one 
year of active duty, and must volunteer to take part in 
Ready Reserve training for a period which, when added 
to his active duty time, totals four years. The Army does 
not plan to use this feature of the law at this time, because 
of its cost and impact on the Active Army. It has been 
found that technical skills can only be developed by sev- 
eral years of active duty, and men who serve their entire 
active duty tour are better trained and eventually more 
valuable to the Reserve. 


Special Provisions 

Besides providing several different ways of fulfilling 
the prescribed military obligation, the Act includes spe- 
cific provisions to enable the young man to serve his 
country ina training program that best suits his cir- 
cumstances. 

For example, high school students who wish to ente1 
an eight-year program will not be ordered to six months 
active duty for training until they graduate, cease to 
pursue the high school course satisfactorily, or reach age 
20, whichever occurs first. 

Another special provision concerns men who have 
critical civilian skills. To shorten the period of absence 
from their jobs, these men may fulfill their military obli- 
gation by taking six months of active duty for training. 
Then they are excused from reserve training, but con- 
tinue to have a Reserve obligation. 


Six-Months Trainee Benefits 

Men who enter the six months active duty for training 
program are not considered to be members of the Active 
Army. Conse quently, those choosing this program are 
eligible only for some of the benefits that are normally 
available to members of the Active Ar my. For e xample. 
six-months traine es are entitled tu free insurance under 
the Servicemen’s Inde mnity Act of 1951 while on active 
duty fo. training. They are eligible for some death and 
disability benefits for injury or disease suffered while on 
active duty for training. They have similar re-employ- 
ment rights as soldiers serving under the UMT&S Act. 

On the other hand, six-months trainees do not receive 
mustering-out pay. They do not have veterans’ prefer- 

applying for positions under Civil Service. 
ot eligible for National Service Life Insurance 


ence why 


They are 


Accomplishments 
The { 


ighted provisions of the Reserve Forces Act 
of 1955 


ir the way for a Reserve program of ever in- 


creasing effectiveness. In its immediate impact, the ac- 
complishments are four-fold: 

1) It permits an increase in Reserve strength. 

2) It authorizes programs which provide trained per- 

sonnel for the reserve components. 
3) It establishes a definite Reserve obligation backed 

up by enforcement measures, and 

1) It provides for direct enlistment into reserve forces. 

In the long run, however, every citizen and Army mem- 
ber— Regular and Reserve holds the key to its final 
success. Combat skill is a perishable commodity which 
must be constantly renewed by a consistent, long-range 
program of training, by instilling in America’s youth an 
awareness of their obligations for defense as they attain 
the age of responsible citizenship. The Reserve Forces 
Act represents an important forwar d stride in this direc- 
tion: it creates the climate and conditions under which all 
energies may be directed toward building the Nation's 
stre ngth in Reserve 


GEORGE 


COLONEL 


J. B. FISHER 

Colonel George a. B. Fisher, 63. 
former Chemical Warfare Service 
Officer and later consultant on his- 
torical matters for the Office of the 
Chief Chemical Officer, died on 
January 11 at Fort Myers, Florida. 
With 30 years’ active service in the 
Regular Army, Colonel Fisher re- 
tired as Commanding Officer of the 
New York Chemical Procurement 
District in 1947. He served in both 
World War I and World War II and 
was author of a book, Incendiary Warfare. During the 
summer of 1916 he served on the Mexican Border as a 
member of the New Jersey National Guard. 

In World War II Colonel Fisher was in charge of all 
civilian defense schools set up by the Army throughout 
the United States and received high commendation for 
that duty. In order to provide for expansion of chemical 
wartare training facilities for military personnel Colonel 
Fisher was assigned to establish the Western Chemical 
Warfare School at the Rocky Mountain Arsenal in Denver. 
He was made the Commandant of the School in 1945. For 
his services during this assignment he received the Legion 
of Merit; he was also awarded the Victory Medal and the 
Army Commendation Ribbon. Still later in World War II, 
while in Europe, Colonel Fisher was assigned as Chemi- 
cal Officer of General Patton’s Third Army. 

Colonel Fisher had been active in civic affairs. A Mason. 
he served in 1940 as Worshipful Master, Sojourners’ Lodge 
Number 51, AF & AM, Washington, D. C. 

Colonel Fisher was born in Camden, N. J. and later 
made his home in Cape May, N. J., and Florida. He is 
survived by his wife: two sisters, Mrs. Russell H. Nulty, 
Washington, D. C., and Mrs. Walter C. Wright of Cape 
May, N. J., and three daughters, Mrs. David D. Hulsey, 
Jr., Fort Myers, Fla.; Mrs. I. J. Turon, Glen Burnie, Md.: 
and Mrs. E. M. Gershater, Arlington, Va. 

Funeral services were held at Arlington National 
Cemetery on January 16. Honorary pallbearers were: 
Maj. General W illiam M. Cre asy, C hief Chemical Officer: 
Maj. General C. E. Loucks, USA (Ret.): 
John R. Burns, Commanding General, 
Center; Col. Stewart O. Hamilton. 
Geoffrey Marshall, USA (Ret.); Col. 
hard, USA (Ret.): 
USA (Ret.) 


Brig. General 
Army Chemical 
USA (Ret.); Col. 
Frederick W. Ger- 
and Col Edwin S. Bettleheim. Jr.. 
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THE GOLD SEEKERS (Continued trom page 27) 
period the masters of the art, Agrippa, Philip Ulstadt and 
Oswald Croll of Germany, Edward Kelly and Thomas 
Vaughan of England, Athanasius Kircher, Denis Zecaire 
and Nicholas Flammel of France, Helvetius of Holland 
and a host of others compiled their treatises. 

Occasionally, one of these alchemists claimed that he 
had prepared gold or had seen someone else carry out a 
transmutation. Van Helmont, a famous chemist-physician 
of the early 17th century, placed this report of the 
philosopher's stone in his writings: 

I have divers times seen it, and handled it with my hands: 

but it was of colour, such as is in Saffron in its Powder, vet 

weighty, and shining like unto powdered Glass: There was 
once given unto me one fourth part of one Grain: But I call 

a Grain the six hundredth part of one Ounce: This quarter of 

one Grain therefore, being rouled up in Paper, I projected 

upon eight Ounces of Quick-silver, made hot in a Crucible: 
and straightway all the Quick-silver, with a certain degree 
of Noise, stood still from flowing. and being congealed, 
setled like unto a yellow Lump: But after pouring it out, 

the Bellows blowing, there were found eight Ounces, and a 

little less than eleven Grains [eight Ounces less eleven 

Grains | of the purest Gold: Therefore one only Grain of that 

Powder, had transcharged 19186 Parts of Quick-silver, equal 

to itself, into the best Gold. 

We have the choice here of believing that van Helmont 
was tricked by a swindler, of which we will say more 
later, that he wasa liar, which is improbable judging from 
the accounts of his life, or that he was misled by a reaction 
which, with his limited knowledge of chemistry, he could 
not interpret correctly. That the latter sometimes hap- 
pened to sincere men is shown by the following directions 
for making gold, passed down by the Elizabethan Gabriel 
Plattes: 

I took 8 ounces of Regulus of iron and copper, made as be- 

neath is declared, and 16 ounces of common _ sublimat, 

bought at the apothecaries, and made the ingredients into 
fine powder; first severally, and then I ground them well 
together upon a marble stone, and so put them into a retort 
of glass, and drew from the first an oil, then a substance 
like butter, and lastly, a yellow sublimate, tincted with the 
tincture of iron and copper, which yellow sublimate I rec- 
tified 3 or 4 times, till it was very pure; then I mixed with 
equal parts of an amalgam of silver, and quicksilver, made 
as beneath is taught, and put it into another retort of glass, 
and forced away all but the silver, which remained like 
yellow horn: this yellow silver, I amalgamed again with new 
quicksilver, and sat it in gentle heat about a week, then in 
very strong heat about six hours: so that the quicksilver 
rose up, and fell down again upon the Silver, till it had 
carried up all from the botton of the glass in branches like 
trees, then I melted the silver fined it, and parted it with 
aquafortis. I had divers grains of pure gold abiding all trials, 
but the quantity would not pay half the charges. 
If we follow Plattes’ directions we obtain a small amount 
of substance which is insoluble in aqua fortis. This sub- 
stance we know today is silver chloride; but Plattes had 
no way of knowing its true composition and he assumed 
that the insolubility of the residue in aqua fortis proved 
that the substance was gold. 

Other alchemical authors, writing with tongue-in- 
cheek, or perhaps deliberately aiming for sensationalism 
to give their publisher a good seller, or even striving to 
express a mystical vision, claimed to know the secret of 
transmutation; but they wrote in such an utterly in- 
comprehensible mann © that we are lost in a maze of 


words. One such auth ‘4s an unidentified alchemist 
who called himself Ey ‘us Philaletha Cosmopolita 
(supposed by some to be American George Starkey) 
who, in 1669, wrote a sma! itise entitled Secrets Re- 
veal’'d: or, an Open Entrar o the Shut-Palace of the 
King. Containing the Grea! Treasure in Chymistry, 
never yet so plainly Discove: The following selection 


is from Chapter 7 of Secrets Rx "d, “Of the first opera- 
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tion of the preparation of the Sophick Mercury, by ¢h, 
Flying Eagles”: 

Brother, You are to know, that our exact knowledge 9 

the Eagles of the Philosophers, is conceived and judged to jy 

the first degree of perfection; for to know it, there is requires 

a quick ingenuity. For do not believe that this Science come 

to any of us by chance or a casual imagination, as the com. 

mon ignorant people do stupidly believe; but we hay, 
sweated much and a long time, we have passed many nigh 
without sleep, we have undergone much labour and swea 
that we might obtain the truth; and therefore, O Studioy 

Beginner! Know of certainty, without labour and sweat thoy 

wilt accomplish nothing (viz.) in the first Work, although 

in the second, Nature alone performs the Work without an 
imposition of hands, only using a moderate external Fire 

Understand therefore (Brother) the sayings of the Sophi 

when they write, That their Eagles are to be brought 4 

devour the Lion; the which Eagles, how much the sparinge; 

the number is, so much the greater wrestling and a sloy 
victory, but the work is most excellently perfected in the 
seventh or ninth number. The Mercury Sophical, namely, js 
the Bird of Hermes, which is sometimes called a Goose 
sometimes a Pheasant; one while this thing another while 
that; but wherever the Magi speak of their Eagles, they 
speak in the plural number, and they assign their numbe 
from three to ten: yet they are not to be understood thus as 
if they would have so many weights or parts of the water t 
one of the earth, but you must interpret their sayings to by 
meant of the intrinsecal weight, that is to say, you must take 
the water so oftentimes acuated or sharpened, as. the) 
number Eagles: which acuation is made by sublimation 
and therefore every sublimation of the Mercury of Philoso- 
phers let by one Eagle, and the seventh will so exalt the 

Mercury, that it will become a most convenient Bath fo: 

they King. 

A large number, perhaps several thousand, books wer 
written on alchemy and the majority were as non-sensica 
as Secrets Reveal’'d. Yet, in this morass of words muci 
information was utilizable by the early chemists. Her 
was published for the first time methods of preparing nev 
compounds, as tartaric acid, glauber’s salt, and prussiar 
blue; the procedure for isolating a new element, phos- 
phorus; and useful reactions, such as the gallic acid tes! 
for iron. 

Paracelsus 

The year after Columbus discovered America ther 
was born in Switzerland a boy who was destined to hav 
considerable influence on alchemy. He is known to chem- 
ists, physicians and mystics as Paracelsus. Essentially « 
physician, Paracelsus influenced his followers into dis- 
carding the remedies of the Greeks and Romans, still used 
in Medieval Europe, and searching for chemical medi- 
cines. 

Paracelsus was a noisy, egotistical genius with a strong 
individuality. His mountainous self-confidence in his own 
medical theories, coupled with a loud contempt for the 
ideas of the orthodox doctors, made him cordially hatee 
by the rest of the profession, with the result that most 
biographical sketches paint him as a blackguard—th 
usual story is that he died drunk. His followers, on th 
other hand, picture him as somewhat of a saint. The trut! 
undoubtedly lies somewhere between these two extremes 

Early in his career Paracelsus began to use opium ane 
inorganic materials as medicines. He advertised his sut- 
cesses loudly, conveniently forgetting his failures, an¢ 
quickly built a reputation as a wonder-working physicia 
He became professor of medicine at Basle and attracteé 
many students. Paracelsus did little to advance medicin 
or science, but his followers, known to history as th 
iatrochemists, in their search for new medicines cont!!- 
buted much information to the expanding body of chem 
cal knowledge. Stannic chloride, for example was !!s' 
prepared by the chemist-physician Andreas Libavius a? 
called in his honor Liquor fumans Libavii—the fuming 
liquor of Libavius. The iatrochemists did not cease thé 
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arch f e secret of transmutation, but they devoted 
ve 1 ry 
uch of time to medical chemistry. Through the in- 
Anence 0 acelsus, chemistry became an indispensable 
branch o dical education. 
the Alehemical Confidence Men 

The belict that gold could be made from other metals 
encouraged the appearance of confidence men who sold 


sullible people recipes for making the precious metal or 


who talke 


wealthy men into financing long research 
projects. E idently ‘these swindlers appeared at a very 
early dat we may judge by laws which were enacted 
to protect the public, for in 175 B.C. the Chinese govern- 
ment forbade the counterfeiting of gold by alchemical 
methods. In 1403-4 a statute was enacted in England 
vhich made the multiplying of gold or silver a felony, 
punishable by death and forfeiture of goods 


In literary productions, a mirror of their times, we may 
fnd accounts of the fraudulent alchemists. Geoffrey 
Chaucer (ca 1340-1400) the author of the Canterbury 
Tales in his “Canon’s Yeoman’s Tale” tells the story of a 
lever swindler who “bitrayed folkes many a tyme” into 
believing that he possessed a magic powder which turned 
mercury into silver, and who sold the recipe for a goodly 
sum. Two centuries later Ben Johnson satirized the fake 
chemist and his victim in the comedy, The Alchemist, 
first acted in London in 1610, 

The techniques used by the false alchemists to fool 
their victims involved sleight of hand and simple but 
ngenious tricks. Let us look through the eyes of Chaucer 
pon a confidence man ready to harvest his wealthy, in- 
terested victim. In a crucible the faker places some mer- 

wy and then, with a flourish, a bit of magic powder. He 
shoves the crucible into a charcoal furnace and, after it 
becomes hot, stirs it with a rod which has been hollowed 
at the tip to contain some silver filings and then covered 
with wax. The wax melts, allowing the silver to mix with 
the mercury. The mercury finally boils away, leaving be- 
hind a button of silver to delight the onlooker and lead 
him to open his purse to pay for the recipe for the magic 
powder. Or perhaps instead of the hollow rod the faker 
places on the lip of the crucible a piece of charcoal, hol- 
lowed and filled with silver and then plugged with wax. 
In the intense heat the mercury finally volatilizes while 
the silver melts and runs down into the crucible. Crude as 
these tricks were, they convinced people who were sus- 
eptible to get-rich-quick schemes. The most famous 

lupe in Europe was Emperor Rudolph II (1576-1612) 
King of Hungary and Bohemia, who placed a large 
number of alchemists on his payroll At one time there 
vere so many of his gold-making retainers in Prague 
that the street whereon they lived came to be known as 
Golden Alley. 

The alchemical confidence men were curious, interest- 
ng people but they had no effect on the development of 
alchemy other than to place the art under a cloud and 
bring suspicion on the honest, sincere alchemists. 


Alchemy in America 
The word alchemy brings to mind the image of a 
mysteriou 
1 book Ol 
though it is 


bearded, medieval European stooping over 
irnace in a cobwebby subterranean room. Al- 
not generally known, America itself has pro- 
luced a fi followers of the art. The most famous of 
these was George Starkey (sometimes known as Stirk), 
Wao was born in Bermuda, educated at Harvard (A.B.., 
646) and later became a physician in England. Starkey 
‘aimed that he first learned alchemy from a wandering 
chemist om he met in Boston. Starkey wrote a small 
dook, Pyr 


chny Asserted and Illustrated, published in 
London lt 


658, in which he claimed he had discovered 
he philosopher’s stone. Another book attributed to him, 
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Secrets Reveal’d, has already been mentioned. He was 
well-known in London as a physician and finally fell vic- 
tim to a plague 

John Winthrop, Jr., Governor of Connecticut, had a 
reputation as an alchemist. There is an old tradition that 
whenever he needed gold he would retire to the forest 
atop a mountain called the Governor’s Ring and there 
with the assistance of a servant make rings of the metal. 
Some of Winthrop’s alchemical books are still in existence. 

Gershom Bulkley, who graduated from Harvard in 
1655, dabbled in alchemy. Benjamin Franklin, writing to 
Ezra Stiles, President of Yale, mentioned the presence of 
alchemists in Philadelphia. Gulian Verplanck, Congress- 
man, professor and lawyer, in his works left an account 
of an alchemist named Jan Max Lichenstein who lived in 
Wall Street, New York, around 1800 

One of the most famous American students of alchemy 
was Major General Ethan Allen Hitchcock, a voracious 
reader who discovered his first alchemical treatise while 
browsing through a second-hand book store and there- 
after collected a large library on the subject. He wrote 
several pamphlets, and finally a book, Remarks upon 
Alchemy and The Alchemists, indicating a Method of 
discovering the true nature of hermitic philosophy 
(1857) which became known internationally. Hitchcock’s 
theory, that the alchemists sought the spiritual perfection 
of man rather than the preparation of gold, has had con- 
siderable interest among psychologists trying to fathom 
the mind of medieval man and explain the vogue for al- 
chemy. 

The Decline of Alehemy 

While in every age there were men who scoffed at the 
possibility of transmutation, the advance of science in the 
17th and 18th centuries led to a general feeling of security 
in the scientific method and to a widespread disbelief in 
the occult and the intangible. Furthermore, in the case 
of alchemy, scientists found they were unable to make 
gold, despite the claim and directions of a large number 
of treatises on the subject. 

While skepticism and the rise of science were bringing 
about a gradual decline in alchemy, there was coming 
into existence a new kind of investigator, the chemist. 
It is not true, as is generally assumed, that the alchemists 
gradually became chemists and _ that chemistry in a 
sense is a continuation of alchemy. First, that which 
characterized alchemy, the belief in the transmutation of 
metals, was not adopted by the new chemists. Secondly, 
the viewpoint of the chemists was radically different from 
that of the alchemists. The alchemists had assumed that 
their predecessors had been able to transmute gold, and 
in their reading and experiments they were trying to 
rediscover the secret. They looked backward to the past, 
not ahead to new fields of research. The chemists. on the 

(Continued on page 44) 
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PIONEER WOMAN 


By Lucy C. BuRNs 


Two years ago the Journat published an article on a 
woman's life at Dugway Proving Ground by Mrs. Jo Ann 
Montague, wife of an Air Force officer. She came to that 
Utah desert station of the Army Chemical Corps before 
the extensive construction work there which has now 
made it a reasonably comfortable place to live. The number 


one Dugway pioneer woman, however, is Mrs. Burns, 


the first and for some time the only woman residing at 
this post, which was established and organized early in 
World War II by her husband, Brig. Gen. John R. Burns. 
The story of Mrs. Burns’ “pioneering,” prepared for the 
JOURNAL by request, provides interesting human interest 
touches for Chemical Corps history of the time.—Ed. 


| oe THE PAST FOUR YEARS now I have been fortunate 
enough to have occupied successively the Number 
One house at Fort McClellan, Alabama, and the General's 
quarters at Army Chemical Center. This is my husband's 
third command and during these peaceful years there 
has been so much glamour and so much fun combined 
with the responsibilities and hard work that very few 
realize the many rugged and less glamourous phases 
which preceded our present life. 

War clouds had already begun to gather in the Far 
East when, in February 1941, the evacuation of Army 
wives and children from the Philippine Islands was com- 
menced. My husband, John Robert Burns, was then a 
major; we were stationed at Corregidor. Perhaps I should 
have realized then that I was destined to be a pioneer 
of some sort since my child and I were included amongst 
the very first group of dependents who sailed kack to 
the United States. However, little did I suspect at that 
time of what life had in store for me—the strange places, 
the strange customs, yet with every moment of the 
pioneering to be interesting and alive. But all that was 
to come later. First, there were ten weary months of 
anxiety with a continent and the Pacific Ocean separating 
my husband and me, a period of tension, indeed, for me, 
one c* apprehension that each week as it came along 
would bring us into war with Japan. 

However, as matters turned out I was most fortunate 
for in October 1941 my husband was returned to the 
United States. His new duty assignment was to mean a 
big step-up for him and it made me a “pioneer woman.” 
We took up life together again in Washington, D. C. My 
heart was full of gratitude over our reunion but for 
some time there still was no peace as he was like a mad- 
man—so frantic to get so many things done in as short a 
time as possible. He knew there was an enormous job 
of preparation still to be done, and I guess we both felt 
that there was so little time left in which to do it. Then 
came Pearl Harbor. He became so very busy that I think 
he hardly knew his wife and child were there—the job 
carried added importance and became The Thing in his 
life. Of course, I never knew all the facts nor do I pre- 
tend to even try to learn them now. But I do know he 
wanted a place where he could run tests—land, lots of 
land. I know he took a long trip away from home looking 
for it. I know he ran around Washington hand carrying 
papers to many, many offices to prevent them from 
sitting in baskets. There was a driving force in him I'd 
never seen before pushing him on to do something he 
simply had to accomplish. Suddenly the tenseness was 
gone, his dream was to be realized and he left in 
February 1942, for Utah. He had acquired the land from 
the Interior Department. 


Mrs. Burns is the wife of Brig. General John Robert 
Burns, commander of the Army Chemical Center, Mary- 
land. A native of Charleston, S. C., she attended school 
there at Ashley Hall and afterwards attended Hollins 
College, Roanoke, Virginia, where she received the de- 
gree of Bachelor of Arts. She is a member of Pi Beta 
Phi sorority. Married in 1927, Mrs. Burns, like most 
wives of Army officers of long service, has resided in 
many parts of the world, including Hawaii, the Philip- 
pines, and Japan as well as Army stations in this country 
from New England to the Far Western States. Mrs 
Burns has made a hobby of officers’ wives’ clubs activi- 
ties and organized such a club at her present station 
which has 200 members. She and General Burns have a 
daughter, two grandsons, and one granddaughter 


HE AREA WAS A vast desert 85 miles southwest of Salt 

Lake City. He named it Dugway Proving Ground 
because this was where our earliest American pioneers 
had been forced to actually dig tracks to take thei 
wagons through the passes, often lowering them with 
block and tackle. This was land that had been inhabited 
from time to time but never actually settled. Some of the 
old Pony Express markers were still there, and we dic 
find arrowheads and an Indian rouge grinder in a spo! 
that had once been an Indian camp. But for many year’ 
only a lonely sheepherder, a lone prospector, or som 
members of the grazing service had wandered into thes 
parts. The nearest town was 50 miles away, Tooele, Utah 
It was beautiful country in a wide, expansive way- 
treeless with miles of sagebrush and cacti dotting th 
ground and colossal, majestic stony mountains in the 
distance, with a canopy of the most beautiful blue skies 
flecked with snowy white clouds. On my first trip ou! 
to the camp we drove for the last 40 miles without see- 
ing a human being or another vehicle. After the wartime 
bustle of Washington, D. C., and of the entire east coast 
I was literally spellbound by the vast amount of space 
and great silence. 


My husband, who by then was a Lieutenant Colonel, 
assumed his first command in what had been some 
C.C.C. buildings at Simpson Springs, accompanied by 
eight officers. The engineers, lumber, road scraper and 
all the paraphernalia moved in and Dugway Proving 
Ground soon became a reality. There was no room for 
me at Simpson Springs so I remained in % furnished 
apartment in Salt Lake City during my early months 
in Utah. 

When I did move to Dugway Proving Ground (mY 
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husband een promoted to Colonel), I went 
into a tl oom T of O house—as far as I 
| that simply meant it was covered 
paper. There was one large room 
by twenty which was our living 
as the CO’s conference rcom. In 
as the only heating contrivance 


was con 
with bla 
about th 
room as 
that roo! 
a large tbellied wood and coal-devouring 
sadget The soft coal produced lots of gas and 
every so often the lid would blow off and I was 
‘ a target. There were two very small 
rooms—our bedroom and his office. The bed- 
room had a real nifty little bath on the outside 
wall. One of my household duties was to arise Col. 
and, partially frozen, hold a lit candle under the 

bend of the pipe under the basin to melt the ice which 
formed there each night. A set of wooden slats formed 
the base of the shower—something I never learned to 
balance upon. The only time I could shower was about 
three in the afternoon when the sun was beaming on 


sure I wa 


that side of the house. I'd steam up as much hot water as 
possible and leap in and out as fast as possible. 


VW: HAD MOST OF OUR meals in the Officers’ Mess, where 
I snagged many pairs of precious wartime hose 
limbing over the old-fashioned benches attached to 
the tables. Frequently I longed for some home cooking 
and attempted it on the top of my potbellied stove. I 
could stir up many concoctions made from a _ boiled 
hicken and some mighty fine stews. My at home clothes 
onsisted of woolen slacks, sweaters, and slippers lined 
with lambs wool, but every afternoon after braving my 
shower I dressed for dinner. I always had the feeling 
that certain standards must be adhered to even though 
the background was not conducive. 

For months I was the only female inhabitant except 
lor three secretaries who made the trip daily from Tooele 
fifty miles away. Nearly every afternoon we seemed to 
have a dust storm and sand poured in through all the 
vindows and doors; about an inch would settle in the 
groove where the windows were supposed to slide. After 
trying all the usual housecleaning implements, I finally 
found that digging it out with a tablespoon was most 
efficient. Under normal circumstances I am sure such 
iving conditions would have left me completely frus- 
trated, but it was truly pleasant for a change to have all 
iay to read and write letters and follow my own devices. 
So many of my dearest friends’ husbands were already 
lsoners of war or deceased, so I could never forget for 
ne single minute how truly fortunate I was to be at my 


View of the Dugway area showing the CCC Camp at Simpson Springs 
before Dugway was established. 


Burns 


husband's side and have him so thoroughly 
happy and engrossed in the job which was given 
to him, 


Wi LIVING IN Salt Lake City I had made 
some friends at Fort Douglas, Utah, one 
of whom was the wife of the Post Engineer. The 
word had passed about my mansion and one 
day she and her husband drove out for a visit. 
She was simply horrified at the quarters we 
were furnished for a colonel’s commutation. 
(When I was the wife of a lieutenant, I must 
aie confess I thought that if the time ever arrived 

when I became the Colonel’s lady that I would 

be sitting on my front porch in a rocking chair 

with simply sumptuous quarters.) My friend 
had rather the same idea and went to work on her poor 
engineer husband immediately. By then summer had 
arrived and we dripped through the days at 123° but 
slept under blankets every night. 

One very hot July day a man came out to talk over 
rebuilding our house. We literally battled for hours be- 
cause it was his plan to give me a shotgun house—one 
room behind the other in a straight line. I'd had that 
years before at Fort Benning and would have no part 
of it. I can still see that poor man so red in the face 


Trees planted in the desert sand provided with wooden watering 
troughs. 


and perspiration 


dripping and leaving yellow 
stains on his collar as we argued and argued. We finally 
compromised and I won about ninety per cent of what 
could be done. The rebuilt quarters are still the home 
of the Commanding Officer of Dugway Proving Ground. 
It is not an ideal home, but those who have followed 
us will never know how superior it is compared to 
what might have been if I hadn't been born with a square 
chin. We thought it very grand when completed and were 
very happy. My final battle was to take the material 
meant for a side road to the house and persuade them to 
lay it in a square for a patio. The evenings spent there 
were heavenly watching the bluest blue skies change to 
an artist's dream sunset and then settle slowly to a canopy 
of stars. 

When the house was completed we worked diligently 
on the yard and outdoors. Some very kind soldiers cut 
some squares of turf and trucked it in from where grass 
grew. I had a 9x 12 patch of lawn which grew. Everyone 
who was homesick for such things came to look and ad- 
mire it. 1 am sure they thought I was slightly coo-coo 
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First New Year’s Day reception, January, 1943, featuring a silver 
tea service and white tablecloth. 


when caught cutting the grass with a pair of big kitchen 
shears. But while performing this operation I listened to 
many G.I.’s problems and troubles so much that I began 
to wonder whether I was a chaplain or Dorthy Dix. In 
those early days a priest came from Tooele, Utah, to 
conduct Roman Catholic services. There were no Protes- 
tant services and when I told this sad story to Dean Gib- 
son of the Episcopal Cathedral, he himself came out every 
Wednesday evening for services until we later obtained a 
chapel and a chaplain. The green grass was an inspiration 
to plant roses and tomatoes. Both were successful and 
our rancher friend, Dan Orr, shook his head and said, 
“Never seen them in the desert before!” So something 
new was added. 


7 IMPORTED HUNDREDS of trees to line the roads. They 
were the saddest, spindliest little things; each looked 
like a stick about a yard long. In order to water the roots 
the men built wooden troughs which they sunk beside 
each tree. They grew fast, and so many people helped in 
watering with buckets! Each e vening on our regular walk 
my husband and I pulled all the suckers that appeared 
where they shouldn't be. Later when Dugway was in 
moth balls I almost wept when I heard our beautiful and 
hard ea for trees had been jerked up and taken to 
Deseret.* There was one special one the G.I.’s had brought 
from a ‘canyon for my yard which had more branches 
than any tree I'd seen in Utah. I had always intended to 
go back someday and put a brass plaque on it in memory 
of our happy days there. 

In those earliest days most of the buildings were heated 
with the same potbellied stoves which were fired day 
and night. So the great terror was fear of fires. My hus- 
band was a self-appointed Fire Marshal and often on 
our evening walks would leap from my side into a nearby 
building. He would have seen sparks flying from a chim- 
ney so would personally run in to teé ach some greenhorn 
like me how to fire the darn thing. I never did learn, so 
sympathized with the other dumb ones. 

As on every Post, as soon as the men arrive the pets 
appear too. There were dogs galore that had puppies and 
all answered mess ca'. We tried to keep one of the 
puppies in our house bu’ he much preferred the barracks 
and G.I. rations. A moth: ess fawn was brought in and 
immediately became “Bai ’ beloved by all. After the 
battle of bottle feeding Ba: i, they tried to give her to 
a goat who had lost her baby ut poor Bambi was butted 
about twenty-five feet and h | to go back on the bottle. 

The most famous of the p and the very first one 


* Another military post in Utah. 


adopted was Edgar Allan Crow—a black crow with , 
outstanding personality. He lived with the first group 0 
officers, tore up their papers and magazines when he wa 
angry, stole all the shiny trinkets he could find, dippe 
into their pockets for coins and was constantly clow ning 
Edgar first saw skirts when I arrived and he didn’t ]j 
them. The first time he saw me walking beside my ina 
he flew madly at me from the rear whi took a big ni 
out of my back. He never had any affection for women 
and let us know that Dugway was a man’s world and tha 
he preferred khaki. When the first plane flew in . Edge 
almost had a fit and flew out squawking trying to chas 
it away. He finally perched on a weathervane which spur 


around with him, making him angrier and angrier. Aero- | 


planes and women were always taboo as far as Edga 
Allan Crow was concerned. 


M* BIG ATTEMPT AT social success was to try to give 
New Year’s Day CO’s reception as was c ustomary it 
the Army. I had taken my silver service and embroidere 
linens, which no one yet had seen displayed in the desert 
The cooks in the Officers’ Mess baked hams and turkeys 
for me. There was a huge contraption of an oven that re- 
sembled an upright deepfreeze which completely baffle 
me, but I wanted homemade rolls. So my husband and th 
surgeon came to my rescue— they understood the con- 
traption (thanks to Cooks and Bakers School) and w 
baked rolls until 2 a.m. The party was a huge success bu! 
what they loved most of all was the tablecloth and silve 
Many had not seen a tablecloth (except the card tabk 
variety) for almost a year. 

My next attempt socially was to try to do something 
for the scads of lieutenants. In those years of the we 
everyone seemed bent on ente rtaining the enlisted mer 
and the bachelor lieutenants seemed to me to be t 
forgotten men. We enticed the sorority girls from th 
University of Utah to come out for a dance. They wer 
transported by Army bus and all was well until it wa 
time for them to return. A terrific storm accompanied bi 
ice and snow blew in, and it would have been sheer fol! 
for anyone to try to travel 85 miles in it. We had solemn! 
promised the parents that we would personally chaperor 
each girl on this junket, so when the dance was over ¥ 
herded them into our quarters where each was forced 


telephone home and explain the problem. In the mean- 


time, two wards in the hospital were prepared to recei\ 
our healthy guests. I've never talked to so many parent: 
or promised so many things in all the rest of my life. An 
I never gave another party for all the poor lieutenants 
My first female companions arrived when a compat 
of Wacs moved in. They were a fine group of girls—o 
of the first companies activated duri ing the war—and th 
not only added to the glamour but they worked | 
Trojans and did a splendid job. Almost every gir! in th 
company had a husband or a sweetheart overseas | 


Pet crow turning the spigot 
under the water tank to help 
himself to a drink. 
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ey contributed all they had to help win and 
ith them came a beauty shop which boosted 
end. The poor Wac who operated it wanted 


my morale 
p truck 


she had previously been a beauty 


to drive a . 
so she was the only unhappy one. 
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— WERE new frame buildings constructed all 
place. Finally about 30 of the more coura- 
moved out to the desert to live with their 
husbands. For various reasons many settled in Tooele or 
n Salt Lake City and remained weekend wives. We all 
had plenty of time as there was little housekeeping to be 
done in our type of quarters and practically no cooking 
acilities so the Officers’ Mess became co-ed and we had 
to find things to keep the girls busy. We organized a Red 
Cross unit that poured out almost the entire quota of 
sewing and bandages for the Tooele chapter. They all 
brought thei children of all ages and met in our house. 
With the noise, bedlam, door slamming I often wonder 
how we accomplished so much but we received lots of 
pins and commendations. Our refreshments were ice 
cream cones from the Post Exchange. Later they built a 
larger and nicer club, By that time the club had a little 
money, which they turned over to the ladies for decora- 
tion. Never have I seen such careful shopping and so much 
liligent labor cheerfully expended. The officers’ wives liv- 
ng there made all the draperies, painted furniture, draped 
dressing tables and simply loved it. The night before our 
grand opening the husbands washed the windows, did 
the spit and polish, and up went the decorations. I have 
heard that the present club at Dugway is out of this 
world but I am sure that there can be no more pride in 
t nor no more love for it than our group of Pioneers 
had in our first new one. 

Back in those weary difficult days there was only one 
Regular Army officer at this post. Every other officer and 
wife, except in the case of the Executive— a former Reg- 
ar Army non-commissioned officer—was brand new to 
the Army and the Army’s way of life. In spite of this fact 
they took it on the chin; they took hard living and a way 
{ life to which they were not accustomed. We've never 
known a better group, a more diligent group or a more 
lelightful group. It was like a fraternity, as if you'd asked 
each one to join. Through adverses people drew closer to 
ne another: certainly there were hardships to face in 
those days at Dugway. No matter where we have been, no 
matter where we have gone, no matter how luxurious life 
has been upon occasions since Dugway, we constantly 
meet and greet some of the familiar faces—who now have 
risen far above the stations of life they once had there 
but there is not a single one who doesn’t say, “Wasn't 
that living?” —“Wasn’t that the good part of our lives?” 

One of the greatest contributing factors to our morale 
was the steady stream of interesting and important visi- 
lors. Although most of the official activities were top 
secret as far as the wives were concerned, we surmised 
the importance of the work being done by our husbands’ 
attitudes and were convinced of it by the many Very 
Important Persons who came for visits. We had all the 
generals of the Chemical Corps, of whom there were 
many during those days, plus many from other branches. 
We had groups of British and Canadian officers reoular- 
'v and the top ranking members of the National Defense 
Research Committee. It was a time when I would have 
enjoyed having had the most luxurious quarters and our 
est equipment as a hostess. But our guests did not mind 
and we thought less of material things during those days. 
Never have I enjoyed more scintillating and inspirins 
fonversations than we had during those visits. Never will 
forget the many fine serious faces we gazed unon 
amongst those officers and those civilians who were all so 


seriously using all their talents and energy to end that 
awful war. 


Me OF THESE VISITORS became our house guests for 
a few days. By that time I had acquired a young 
soldier's bride as a part-time worker. She was a novice to 
that type of work as well as to the Army. When she left 
one afternoon I informed her we would be having two 
generals for breakfast. The next morning she appeared 
in a red velvet cocktail dress, flowers in her hair and 
dangling earrings. I had a dreadful time keeping her in 
the kitchen, and I’m sure she forever considered me a 
dope for trotting around amidst such prestige in my little 
morning cotton. 

My very best helper was my husband’s driver, who 
always offered to assist when he saw help was needed. 
He was a fixture and one of Dugway’s most lovable 
characters. Before I actually moved out to live in the 
desert I'd made a visit to my husband’s quarters for 
several days. I innocently hung my laundry on a line in 
back of the quarters, forgetting at that time that Dugway 
was a male’s Paradise. After lunch the driver rushed in, 
red with embarrassment, to ask me to please remove my 
laundry indoors as some of the men in the mess were 
talking about the C.O. having a woman in his quarters— 
they'd seen her laundry! Whenever that boy went on 
leave he always sent us cards beginning, “Dear Folks”— 
we still hear from him today as we do from many others. 

I knew there’d be a time when my husband felt his 
part of the job was accomplished as he had indicated 
upon occasions. I dreaded that day’s coming but I knew 
the man. Inside of him there was another thing that must 
be accomplished. He personally must help end the war 
in the Pacific where we had lost so many friends. He had 
helped prepare for it on Corregidor and at Dugway but he 
wanted more. When the offer came for him to join the 
Sixth Army on Leyte I knew the answer would be, “Yes.” 
As much as he loved Dugway and its inhabitants, he was 
actually jubilant. On November 27, 1944, I hid my tears 
long enough to accompany him to San Francisco and try 
to wave good-bye with a weak smile as he drove off in 
a Government carryall to take the plane which would 
land him in Leyte. 


] RETURNED TO THE Hotel Utah to cry silently for three 
day between packing my child out of Rowland Hall and 
bidding farewell to so many dear friends. His new home 
was to be a foxhole—mine a comfortable house on the 
east coast. Reluctantly I turned my heart and mind on 
Dugway—it was a sad farewell and parting— but I was 
gladdened by the thought. shared by so many of us there, 
that ‘Someday Dugway will be famous;’ we were fortunate 
to have been the ‘Pioneers’.” 


HONORS FOR DR. GIBSON 
Two new honors have recently come to Dr. R. E. 
Gibson, Director of Applied Physics Laboratory of Johns 
Hopkins University and first vice president of A.F.C.A. 
Dr. Gibson has been made president of the Cosmos Club 
of Washington, D. C. and also president of the Washington 
Academy of Science. 


NEW MEDICAL LAB CHIEF 
Colonel Albert R. Dreisbach, 50, formerly command- 
ing officer of the United States Army Hospital at Fort 
Leonard Wood, Missouri, has been named commanding 
officer of the Medical 


Laboratories at Army Chemical 


Center, Maryland. Colonel Dreisbach was graduated from 
the University of Pennsylvania Medical School in 1931. 
He succeeds Colonel Norman W. Elton, who has been 
assigned to duty at Governors Island, New York. 
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THE GOLD SEEKERS (Continued from page 39) 
other hand, cared nothing for the past but only for what 
lay ahead. They were eager to discover the nature and 
properties of the materials which made up the globe, the 
way in which substances reacted, and the reasons for 
the empirical operations of chemical arts. Finally, the new 
science drew its information not from alchemy alone but 
from many technical arts, as tanning, mining, metallurgy, 
glass making, pottery, pharmacy, pyrotechnics, dying, 
bleaching, brewing and perfumery. Alchemy provided 
many facts, but its almost unique contribution was labora- 
tory technique, the method of dealing with small quanti- 
ties of materials in specially designed apparatus. 

The chemists evolved gradually, beginning in the late 
1500’s. By 1677 such progress had been made that a book 
with a modern sounding title, Course of Chymistry, ap- 
peared. This text, by Nicholas Lemery, dealt almost 
exclusively with the practical side of chemistry, there 
being little that could be said at that time on theory. 
Lemery classified materials as mineral, animal and 
vegetable, a division which was retained into the early 
19th century. By 1732 the objective of the chemist had 
become so clearly defined that Hermann Boerhaave ex- 
pressed it in his Elements of Chemistry as an “art which 
teaches the manner of performing certain physical opera- 
tions and also seeks to investigate their causes.” In the 
middle third of the 18th century early chemistry acceler- 
ated rapidly, culminating in the “Chemical Revolution” 
of Priestley and Lavoisier, at about the time of the 
American Revolution. 

But while the long tradition of alchemy came to an end 
in the 18th century, the lure of gold making continues 
to attract men. From time to time some person, perhaps 
believing that the alchemists succeeded, tries to follow 
in their footsteps. Toward the end of the 19th century an 
alchemical journal was published in France. In the United 
States the Rosicrucians, organized shortly before the 
start of World War I, professed to believe in transmuta- 
tion. Finally the author is aware of alchemical experi- 
ments, based on the writings of Paracelsus, actually car- 
ried out by two Germans in the early 1940's. 

Considering what has now been made to happen in 
the cyclotron, who can say that the alchemists did not 
have a point? 


REPAIR PARTS 


6. Reduciion of Parts Inventory by Standarization. 
The development of standard military specifications and 
drawings for every item required by the Army would be 
the purest approach to obtaining complete uniformity 
in repair parts. However, it would create an unbalance of 
new problems ofa different nature. In many instances it 
would be impossible and quite unnecessary to establish 
specifications for those items of a commercial nature. 
Furthermore, modifying a commercial type item to a 
military specification ae increase its cost by the 
manufacturer havi ing to set up his production line to 
produce low quantities of an item and making necessary 
adaptions to incorporate the special features indicated in 
the specifications. Another drawback would be that the 
specifications would require continual revisions to derive 
the benefits of improved design that the manufacturer 
incorporated in his regular line of merchandise. 


(Continued from page 31) 


On the other hand, there are unlimited opportunities for 
reduction of repair parts through the utilization of stand- 
ardized procurement specifications. Some instances are, 
for military type items, those items for which the military 
is the largest user, an! when commercial items are avail- 
able from only a sin source or a limited number of 
sources. Further oppo inity for standardization exists 


44 


where it is possible to obtain industry-wide ag: cement; 
standardize the end item or major component 
7. Repair Parts Kits. The preceding six topics we, 


the dominating factors in determining the reclassificatio 


of each item in the Chemical Corps supply system toway 


accomplishing the goal of purifyi ing the repair parts SYs- 


tem. Upon completion of this review, the remaining itey 


were further examined for the purpose of consolidatin 


individual items, where feasible, into repair parts kits 
The primary approach in the final execution of th 


above-mentioned project consisted of segregating com. 
ponent parts common to an assembly, such as a cay. 


buretor, into one group and by analyzing the useful |j 
expectancy of one item against its mating part, a resulta; 
kit of items was developed to replace each individual ite 
of supply. It is contended that it is more practical a 
economical to store and issue an assembly of individy 
items, at the possible expense of furnishing a part py: 
immediately required, than to procure, store, and iss 
each component part separately. In all likelihood, ¢} 
part that seemingly does not require replacement 


that time will have expended between 60-90°, of j; 
useful life. Approximately 340 individual items were in. 


corporated into 79 repair parts kits. 


Saving of S200.000 Annually 


A summary of the effects and economics of the elimi- 


nation of nonessential repair parts from the supp! 
system indicates a considerable reduction in requi 
storage space, man-hours, stock control records, ete., a1 
an estimated dollar value savings of $200,000.00 annual 
The resultant monetary savings is of interest to ev 


American taxpayer and the significance of repair par 


in the Department of the Army operations should be co: 
tinually foremost in the minds of research, developme 
design, and supply personnel. 
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PONT COMPANY 


(Continued from page 23) 


THE Dt 


on the dea “For the 
ist four n » have devoted the whole output of 
a mills to the Bureau and Ordnance Department. Our 
ustomers who have been with us for years have been 

cantily sup ole We have jeopardized our business to 
As to compensation, we fully believe that 


Henry du Pont in 1889, replied, 
nths we 


, great ext nt 

business will be benefited to a much greater extent 
by turning our mills onto the regular manufacture than 
t would to continue to make Brown Prismatic powder. 
We. therefore, think that no compensation is required 
for the money expended in increasing the output of 
Brown Prismatic powder.” 

The years 1898 to 1914 were significant in the develop- 
nent of the Du Pont Company nd in its relationships 
vith the Throughout the pe ‘riod the com- 
pany worked with the Army and Navy in development 
improved types of powder, and the company gave 
valuable assistance in design, construction, and opera- 
tion of the Navy smokeless powder plant at Indian Head, 
Md.. and the Army’s Picatinny, N. J.. Arsenal. 

The death of Eugene du Pont in 1902 led to reorganiza- 
tion of the company under the new leadership of 1‘. 
Coleman du Pont, Pierre S. du Pont, and Alfred I du 
Pont. In the powder business for a century, the company 
had entered new chemical fields of chemistry, notably 

e chemistry of cellulose, through its interest in smoke- 

S ss powde r. The new manegement resolved that hen< 

nth the company was to be regarded not as a sient 


government. 


explosives alone, but as a chemical manufacturer 
eady to venture wherever its logical chemical interests 
might lead. This diversification of interests was to put 
the company in a position to make 
tions to national defense. 


far broader contribu- 


It was during this period, in 1907, that the Department 


of Justice brought suit against the company, charging 


violation of the anti-trust laws in its explosives business. 


n 1911 the Supreme Court handed down an interlocu- 


tory decree, directing that the government and _ the 
ompany work out a plan for the company's reorganiza- 
Navy then 


ppeared before the court to urge that Du Pont’s mili- 


tlon Representatives of the Army and 
‘ary smokeless powder business remain intact. In peace 
d war, they said, relations with the company had been 
satisfactory for more than a century. The government's 

1 plants gave an effective gauge of the fairness of 
Du Pont’s prices. Also, the *y said, Du Pont’s plants and 
laboratories had always been open to the Army and 
Navy and the company’s cooperation had saved the 
government large sums, usually without compensation 
to the company. 

In its final decree, in 1912, the court directed that 
Du Pont be divided into three competing companies, but 
that the entire military smokeless powder business be 
etained by Du Pont. A breakup of this business, the 
ourt said, “would tend to destroy the practical and 
scientific cooperation now pursued between the govern- 
lent and the defendant company, and to impair the 
ertainty and efficiency of the results thus obtained.” The 
lecree added, “No benefit would accrue to the public 


by dividing this business between several competing 


oncerns, while injury to public interests of a grave 
aracter might and probably would result therefrom.” 
August 1914, brought World War I. It soon became 


pparent that the 


artare, 


Allies were unprepared for trench 


+h required huge quantities of high ex- 


plosives, Thi y turned to the United States in urgent 
need. Russin ordered 960,000 pounds of TNT from Du 
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Pont on October 8. Four days later France ordered 
8,000,000 pounds of cannon powder and 1,250,000 pounds 
of guncotton. By the end of May 1915, Du Pont powder 
orders exceeded 107,000,000 pounds and TNT orders, 
22 YOO.000 pounds The company s capacity for military 
smokeless powder in October 1914, was 8,400,000 pounds 
annually 

Smokeless powder had never been produced on such 
a scale. Since the United States was not in the war, and 
the war’s duration and ultimate result were uncertain, 
Du Pont asked the Allied governments to finance the 
unprecedented expansion by covering the cost of new 
facilities in the price of the powder. 


This was acceptable 
to the 


Allies, provided the orders were filled promptly. 
Construction of the first unit of the expansion was 
begun in October 1914, and production began in March 
1915. Additional units were started and put into opera- 
tion each month. The company’s Engineering Depart- 
ment, which in 1914 had 800 men and grew to 45,000 
at its wartime peak, forecast the start-up date before 
each ground breaking, and kept its promise in every 
case. 

From an annual capacity of 8,400,000 pounds in October 
1914, Du Pont smokeless powder plants at Carney’s 
Point, Haskell, and Parlin, N. J., grew to a capacity of 
200,000,000 pounds a year by the end of 1915, to 290),- 
000,000 pounds a year by the end of 1916, and to 357,000,- 
000 pounds by the time the United States entered the 
war in April 1917. This enormous increase would not 
have been possible without perfection by the company 
of a water-drying process, on which some experimental 
work had been done before the war, and which permitted 
powder to dry in a few days instead of weeks or even 
months required for air-drying. At Hopewell, Va., Du 
Pont in 1915 built the world’s largest guncotton plant, 
which, before the end of the war, was to employ 28,000 
persons and produce more than 1,500,000 pounds of 
nitrocellulose a day. 

In 1916, General Hedlam, chief of the British Munitions 
Board, said, “The Du Pont Company is entitled to the 
credit of saving the British Army.” 

During the summer of 1917 the government entered 
negotiations with the company for construction of new 
powder plants, and a contract was signed in October 
— for two or more plants. This contract, however, 
was cancelled by the Secretary of War and replaced 
by one calling for one plant to be built and operated by 
Du Pont, and another by other contractors. In line with 
long-standing policy, Du Pont gave the government full 
cooperation in planning the facilities to be built and 
operated by the other contractors. 

The contract signed with Du Pont on January 29, 
1918, called for a smokeless powder plant capable of 
producing 900,000 pounds of powder a day, to be divided 
into nine units of 100,000 pounds each. It was to be the 
world’s largest powder plant. 

On February 9, 
miles of railroad to bring materials to the plant site at 
Old Hickory, near Nashville, Tenn. The railroad was 
completed 29 days later, on March 9. Ground was broken 
March 8. The first sulfuric acid unit came on stream 
67 days later, on June 1. Nitric acid was produced June 
10, guncotton on June 23, and the first powder was 
granulated July 2, only 116 days after breaking ground, 
and 121 days ahead of the contract requirement. By 
November 11, when the war ended, the sixth powder 
line was ready for operation, and the first five lines 
501,000 pounds a day. The 
entire project was 93 per cent completed, and had pro- 
duced 36,000,000 pounds of powder—13,000,000 pounds 
more than required by the contract. 
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In all, the Du Pont Company supplied 1,466,760,000 
pounds of military explosives to the United States and 
the Allies, an amount estimated to be 40 per cent of 
the total made for the United States and Allies through- 
out the world. The company was continually ahead of 
deliveries and at all times had large quantities of ex- 
plosives in its magazines awaiting shipment. 

The magnitude of the task went far beyond mere 
quantity of explosives. The sudden call of the Allies in 
1914 required adaptation of American powder, then al- 
most unknown abroad, to guns designed to use other 
ammunition. This required development of 40 different 
powders for as many guns. Each had to function under 
exacting specifications. As an example, some of the 
nowders averaged 42,000 pieces to the pound, and each 
piece had to be a perfectly formed cylinder with longi- 
tudinal perforations whose important dimensions had to 
be exact within a tolerance of 1/1000 of an inch. 

Besides foreign powder the company had to supply 90 
different powders, all produced under strict specifica- 
tions, for the United States Army and Navy. Many 
changes in ballistic requirements were made as the war 
progressed, each demanding changes of characteristics in 
the powder. In spite of these diverse and exacting re- 
quirements, not a single lot of Du Pont powder, I am 
told, failed of acceptance or was returned as unsatis- 
factory. 

The technology that brought increased production also 
brought notable savings in manufacturing costs. Con- 
tracts made in 1917 and 1918 with the government for 
military cannon powders, the largest quantity item, were 
at prices 10.7 per cent lower than those prevailing be- 
fore the war, despite the fact that raw materials prices 
during the last year of the war were 132 per cent above 
pre-war prices. 

The company’s annual report for 1918 stated: “The 
sudden ending of the war on November 11, 1918, brought 
about an almost immediate curtailment of the activities 
of E. I. du Pont de Nemours & Company, and the few 
remaining weeks of the year 1918 were sufficient to 
eliminate almost completely all munition business. The 
magnitude and rapidity of this reduction is well illus- 
trated in the shrinkage in number of employees at 
munition plants, of whom on November 11th there were 
85,638 engaged on war orders, while on December 27th, 
28,101 only remained on the payrolls. Officers of the com- 
pany encouraged the departments at Washington to cancel 
all contracts quickly in order to save material and labor 
in producing unnecessary explosives. It so happens that 
orders for the year 1918 were practically completed. 
Little will be done on contracts covering the first six 
months of 1919 and no profit will be derived from the 
uncompleted portion thereof. The contracts cancelled 
amount to about $260,000,000. 

“The company now returns to its commercial busi- 
ness 
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When World War II came, the company was prepa 
to contribute to national defense not only in its histo 
cal field of explosives, but in literally hundreds of jj 
demanded by total war. 

A mechanized war machine required rayon and ny} 
tire cord, synthetic rubber to replace the loss of 4 
natural product, petroleum additives for gasoline and fy 
oil, and heavy chemicals by the thousands of tons ; 
supply the industries producing combat equipment 

Air power called for hundreds of special chemj 
materials—plastic enclosures, finishes, ingredients { 
high-octane gasoline, tire yarn, synthetic rubber and high. 
tenacity rayon for self-sealing gas tanks. Nylon replac 
silk for parachutes. As many as 86 chemical product 
from a single company plant went into the building of 
superfortress. 

In World War I, explosives made up approximat 
$5 per cent of the Du Pont effort. From December 1% 
to August 1945, Du Pont produced three times the quar. 
tity of military explosives it had from 1915 to 1918. Y 
military explosives accounted for less than 25 per cer 
of the company’s total production in World War IL. T| 
fact that explosives production, although so sharply re. 
duced in relative importance, was still several times th: 
of the previous war affords a further measure of the in- 
crease in other materials essential to warfare. 

Du Pont’s capacity for military explosives before t! 
war was negligible. For 20 years such materials hi 
accounted for less than two per cent of sales. In Januar 
1943, when the war explosives program reached its pea! 
the company was operating, in addition to its own facili- 
ties, six company-built government-owned ordnan 
plants, with a combined employment in military ex- 
plosives operations of some 37,000 workers. In that mont! 
the company produced 66,458,000 pounds of smokeles 
powder, 44,685,000 pounds of TNT, 1,707,000 pounds \ 
tetryl, 3,557,000 pounds of RDX compositions, and larg 
quantities of other munitions. Total explosives productia 
from December 1940, to August 1945, was approximate! 
4,500,000,000 pounds, an amount 20 per cent more tha! 
the entire volume used by all Allies during World War! 

The Du Pont Engineering Department designed an 
built 54 plants of various sizes at 32 locations for the 
government. Nearly half of this construction progran 
was devoted to meeting military explosives requirements 
toward which the company contracted for the engineer- 
ing, design, and construction work at eight government- 
owned explosives plants. The company also designe 
and built facilities for the Naval Powder Factory ® 
Indian Head, Md., for increasing smokeless powde 
manufacturing capacity. 

In addition, the company built for the government 
neoprene synthetic rubber plant at Louisville, Ky.; a! 
ammonia-methanol plant at Morgantown, W. Va.; tw 
Chemical Warfare Service plants at Niagara Falls, N.Y 
and New Martinsville, W. Va.; a Navy hydrogen peroxit 
plant at Dresden, N. Y., and erected on its own prope! 
ties numerous special facilities financed by the Delens 
Plant Corporation, the Office of Scientific Research and 
Development, and other government agencies 

Design, procurement, and consultant services werk 
furnished in connection with a large number of oth 
government-financed plants, including the Rocky Moun- 
tain and Picatinny Arsenals, five TNT plants built an 
operated by other companies, and four plants to man 
facture small arms ammunition by Remington Arms 
Company, a Du Pont subsidiary. 

The largest single undertaking by Du Pont durin 
World War II, however, was in an entirely new fel 


In the fall of 1942 Major General Leslie R. Groves, rep!™ 
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ir Department, asked the company to build 

plant for mass production of plutonium, 
than a milligram was then in existence. He 
asking the company to enter a field about 
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Du Pont officials were reluctant to accept the assign- 
of its magnitude and because it seemed to 
fall outside the general field of chemistry. But General 
Groves insisted on the urgency of the situation. As 
Walter S. Carpenter, Jr., then president of the company, 
“we felt compelled to give up our hesita- 
tion about participating in the project, taking the posi- 
tion that if the government believed Du Pont’s assistance 
we could not refuse.” 


ment because 


re ported later, 


was needed, 

Du Pont accepted with two conditions: It would do 
the work for a total fee of $1, and any patent rights would 
so to the government. 

The result Hanford Engineer Works, built 
ai a cost of $350,000,000 on a 600-square mile tract of 
sandy desert in Washington. Built without precedent 
without guideposts, the plants at the Hanford Engineer 
Works were huge structures. They were plants in which 
materials in enormous quantities were handled through 
many successive processes with at times no human eye 
seeing what actually went on, except through a 
omplicate .d series of dials and panels, that permitted the 
operators, 


was the 


ever 


in many cases behind concrete walls, to main- 
tain proper control of every operation at all times. 

As an adjunct to comarentes of the plant itself, it 
was necessary to build housing for construction workers 
at Hanford, a community which mushroomed to 60,000 
inhabitants in the course of two years. The actual con- 
struction force reached 45,000 at its peak in June 1944. 
The separate village of Richland, built to house the piant 
operating force, had a population of 15,000. 

After the war, Walter S. Carpenter, Jr., reported to 
stockholders: “World War II brought to the Du Pont 
Company the necessity of interrupting its regular activi- 
ties and development to perform, like so many millions 
of individuals, a simple duty. 

“Now, finds Du Pont, as it does 
he nation, eager to resume its normal constructive role. 
It should be plain that the business interests of the 
company lie, primarily and overwhelmingly, with peac« 
However essential to modern warfare the 


the end of the war 


chemical in- 
dustry may be, its prosperity and its prospects can be 
realized only in a peaceful, orderly society. 

“Every practical consideration, therefore, in addition 
0 the obvious personal and humanitarian aspects, 
prompts the prayer that means will be found to insure 
world peace forever.” 
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Once more war contracts were terminated. In 1946, 
Du Pont turned over operation of the Hanford Engineer 
Works to the General Electric Company. This was in 
accordance with understandings reached between Du 
Pont and the government at the inception of the project. 
and was influenced } by the company’s belief that a con- 
cern more directly interested in power generation and 
Itilization should pursue the development of atomic 
power, 
Instead of 
the immed 
more the 
om 
‘Missi 
undertak: 


the lasting peace that men had hoped for, 
te postwar years brought the cold war. Once 
eeds of national defense pressed on the 
Atomic Energy 


were 
\t the urgent request of the 


the Du Pont Company agreed in 1950 to 
the design, construction, and operation of new 


manufacture of materials for both atomic 
and thermonuclear, or H-bomb weapons. As in the case 
of the Hanford project, 
relatively 


facilities for 


this was an undertaking in a 
new and unchartered technical field. And, as 
in the case of the Hanford project, Du Pont accepted the 
task under the conditions that the company receive a 
fee of dollar for its work, and that any patents 
growing out of Du Pont’s work should become the prop- 
erty of the government, not Du Pont 


one 


As a result of this agreement, Du Pont designed, built, 
and is now operating the Savannah River plant, one of 
the largest industrial projects ever attempted. The plant 
was built on a site of 200,000 acres, about 315 square miles, 
southeast of Augusta, Ga. It has an electric power system 
comparable to the State of Delaware, and a water 
sumption approximating that of Philadelphia. 


con- 


It is estimated that 120 different skills and talents were 
combined in one technological effort to achieve the final 
design. All of Du Pont’s laboratories were called on for 
scientific talent. and management, supervision, and 
operating personnel were drawn from across the com- 
pany boards. Professional consultants were called on in 
specific fields. In short, the task relied on every resource 
and benefited from every policy established during Du 


Pont’s background of more than a century and half 
of industrial growth. 
Construction activity started early in 1951 and Po 


creased steadily until the construction force reached < 
peak of 38,500 employe es in Septembe1 1952. While con- 
struction was carried out by the company’s Engineering 
Department, thousands of business concerns, large and 
small, contributed to the success of the project More 
than 138,000 orders and contracts were placed with othe: 
firms for materials, equipment and services costing more 
than $500,000,000. More than 87,000 orders, representing 
almost $245,000,000, were awarded to firms having fewer 
than 500 employees. 

The Savannah River project, built at a cost of well over 
$1.000,000,000, is in production today, with an operating 
force of about 8,000 employees. 

Du Pont also operates for the government the Dana 
atomic energy facilities at Newport, Ind., and the Indiana 
Ordnance Works, first and largest of the smokeless 
powder plants built by the company for the government 
in World War II. 

While post-war from the company’s 
own plants for defense end use have been small in rela- 
tion to total sales, they nevertheless have been sizable, 
and virtually every de ‘partment of the company is co- 
operating with the 
products for military use. 

The ability of the Du Pont Company, 
chemical industry as a whol 


sales of products 


armed services in application of 
like that of the 
e, to meet the defense needs 
of the nation in times of emergency is largely dependent 
upon the strides it has made in times of peace. Its con- 
tribution will be the productive capacity brought into 
being during the peaceful years plus the technical ability 
to adapt its products and ideas to military requirements. 
In this respect, the company is in a much stronger posi- 
tion to meet defense needs than it was in 1940. Its pro- 
duction capacity for essential chemicals and chemical 
products has been greatly expanded, impor tant new 
products have resulted from the e ompany’s research, and 
the company’s reservoir of technical talent and know- 
how has grown. Without minimizing the important con- 
tributions made by 
I believe, fair to Du Pont 
Company in demonstrates well the 
heavy dependence of the nation on enterprises capable 
of undertaking tasks which inherently large 
both technical and financial 


business units of lesser 
that the history of the 
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NEW 


CHEMICAL CORPS POSITIONS 


—U.S. Army Photos 


Pursuant to recommendations of the Miller Commit- 
tee,” approved by Secretary of the Army Brucker, the 
Chemical Corps has been undergoing reorganization and 
a number of new positions have already been announced. 
These are: 


Asst. Chief for Planning & Doctrine 


Brig. General William R. Currie 
has been appointed to this post, one 
on which the Miller Committee 
placed particular stress. Specific 
duties assigned to General Cur- 
rie’s oflice include studies looking 
ahead for the proper places of 
chemical, biological and radiologi- 
f cal warfare in military planning: 

> et preparation and maintenance of 
exhaustive documents on all 

phases of chemical, biological and 
radiological warfare and weapons systems; active liaison 
with other branches of the Army, the Navy and Air 
Force, and other government agencies. 


General Currie, promoted to his present grade last 
July, isa graduate of West Point, class of 1928. He attended 
the University of Chicago from 1946 to 1948, doing grad- 
uate work in physics and mathematics. 

He has the following decorations: Legion of Merit: 
Commander of the Star of Africa (Liberia); Order of the 
British Empire; and the Croix de Guerre, with palm 
(1942) (Belgium). 


Executive Director of the Chemical Corps 


Mr. Edgar A. Crumb has been 
appointed to a newly created posi- 
tion with the title of Executive Di- 
rector of the Army Chemical 
Corps. In this capacity he becomes 
a member of the Corps’ top man- 
agement team as one of the Chief 
Chemical Officer’s principal assist - 
ants. 

Mr. Crumb has been connected 
with the Chemical Corps since 
1939. His most recent position prior 
to joining the headquarters management staff was that 
of executive director of the Chemical Corps Research 
and Engineering Command. 


He was born July 5, 1916, in Northampton County, 
Virginia, and attended the New Mexico School of Mines. 
During World War II he saw active duty as a Marine 
Corps officer, and now holds the rank of Lieutenant 
Colonel in the Aimy Feserve. 


Mr. Crumb is a gr: duate of the Industrial College of 
the Armed Forces. he is a charter member of A.F.C.A., 
a member of the nerican Society of Mechanical En- 
gineers, the Ame Chemical Society, and the 
American Association tor the Advancement of Science. 


* An ad hoc committee head Mr. Otto N. Miller, vice president 
of the standard Oil Compan California, appointed by General 
Creasy to study and make rec: ndations on the Chemical Corps 
organization. A report of the nmendations was made in the 
September-October 1955 issue © Journal. 


Chemical Corps Engineering Command 


Colonel William J. Allen, for. 
merly head of the Engineering 
Agency at the Army Chemical 
Center, has now been made Com. 
manding Officer of the new Engi. 
neering Command of the Corps, 
with headquarters at the Center. 

The new command will be re. 
sponsible for assuring that newly 
developed items are suitable fo; 
mass production methods, and that 
such items will require the least 
possible amount of critical materials. It will provide 
centralized engineering services to other agencies of the 
Chemical Corps and will carry out the Corps’ responsi- 
bility in connection with new construction and major 
alterations of facilities in collaboration with the Corps 
of Engineers. 

The Miller Committee said that consolidation of all 
engineering into one organization would make available 
stronger specialized talents on all engineering problems, 


Materiel Command to Move to A.C.C, 


Brig. General Marshall Stubbs, 
heads the Chemical Corps Materiel 
Command which is slated to move 
its headquarters from its present 
location at 200 West Baltimore 
Street, Baltimore, Maryland to the 
Army Chemical Center, near 
Edgewood, Maryland. The move 
". will affect 98 military personnel 

* and 345 civilians. It is scheduled 
Ve to be completed by April 1, 19% 
A survey conducted in May o 
1955 indicated that should a relocation to Edgewood take 
place, 90°, of the key personnel would follow. 

The Materiel Command is responsible for procuring, 
supplying, storing and issuing items of Chemical Corps 
equipment for the Army, Navy, and Air Force. General 
Stubbs has been its Commander since January 1954. 


Career Management Division 


Colonel Frank M. Arthur, for 
merly Chief of the Plans, Training 
and Intelligence Division, has been 
made Chief of the newly created 
Career Management Division. 

This new division encompasses 
the Civilian and Military Person- 
nel Branches of the Administration 
Division, and certain functions @ 
the Training Branch of the forme 
Plans, Training and Intelligent 
Division. 

Colonel Arthur served as Chemical Officer with the 
41st Infantry Division and later of the I Corps in the Fal 
East during World War II. He has been awarded the Dis 
tinguished Unit Badge, the Bronze Star Medal and Oak 
Leaf Cluster, and the Army Commendation Ribbon. He 
also received the Philippine Presidential Unit citation in 
1950. Col. Arthur is a graduate of the Chemical Corp 
School, the Command and General Staff College, and has 
a Masters degree in Business Administration from 
George Washington University. He is a member of Phi 
Beta Kappa and Alpha Kappa Psi. 
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